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PREFACE. 



The design of the following pages is to assist young 
Seamen, who are deprived of the opportunity of entering on a 
regular course of Navigation, in acquiring, by their own appli- 
cation and industry, a short, easy, and plain method of keeping 
a Ship's reckoning at Sea, 

To this end I have selected, from my new Treatise on 
Navigation, such parts as are more immediately requisite to be 
understood in attaining the above object ; as, the Method of 
solving the several cases in Plane, Middle Latitude, and Merca- 
tor's Sailing, by means of the Tables of Difference of Latitude 
and Departure ; finding the Time of High Water at any Place, 
essential in coasting, or entering a Harbour ; determining the 
Latitude by Meridian Observations of the Sun or a Star ; and 
the Variation of the Compass by Amplitudes. I have also 
explained the manner of keeping a regular Journal, and shewn 
how to correct the Courses steered by Compass for Leeway and 
Variation, and to allow for Currents, I^ying-to, &c., with the 
Method of correcting the Dead Reckoning when the Latitude by 
Account and that by Observation disagree; and have exemplified 



iv. PREFACE. 

the whole in a Journal from England to Madeira. The Tabl< 
likewise are placed in the most convenient order, and are, I trus 
much more correct than those that have been usually introduce 
in works of a similar kind. 
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I would, however, by no means recommend to persons, wl] 
have leisure and opportunity, to be satisfied with having obtaine 
a knowledge of what is contained in this book only ; but, on tl 
contrary, to study diligently the several branches of Science o 
which the Art of Navigation depends, without which no one ca 



I become a skilful Navigator. 



J. W. NORIE. 
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AVIGATION is the Art of conducting a ship through the wide 
and trackless ocean, from one port to another, with the greatest safety, and 
in the shortest time possible. 

In order to perform this important business; the mariner must be able 
at all times to find the course and distance from one place to another ; and 
to determine the place of the ship every day, what course she must steer, 
and how far she must run to gain the intended port. 

The situation of any place is determined by its distance from two 
imaginary circles, called the equator and the first meridian. 

The Equator, by seamen called the line, is a great drcle on the earth, 
equally distant from the Poles : it divides the earth into two equal parts, 
called Hemisphebes ; that having the North Pole in its centre is called 
the Northern Hemisphere, and the other the Southern Hemisphere. 

Meridians are imaginary circles on the earth passing, through both 
the Poles, crossing the equator at ri^ht angles, and dividing the globe 
into two parts, called the Eastern and Western Hemispheres ; or rather, 
the meridian of a place is a semicircle passing through the place and ter- 
minating at the Poles, the remaining half being called the opposite fiim- 
dian ; hence every north and south line is part of a meridian. 

It is usual for Geographers to fix upon a meridian passing through some 
remarkable place, and to call it the^r^^ meridian ; thus, the British esteem 
that the first meridian which passes through the Royal Observatory at 

B 



2 OF LATITUDE AND LONGITUDE. 

Greenwich; so the French reckon for then* first meridian, that which 
passes through the Royal Observatory at Paris ; the Spaniards, that which 

E asses through Cadiz, and some Geographers the meridian of TenerifTe ; 
ence it appears the fixing of a first meridian is entirely arbitrary, most 
nations considering that the first meridian which passes through their 
capital, or princip^ obserratory. 



OF LATITUDE AND LONGITUDE. 

The Latitude of a phice is its distance from the equator, measured 
by an arch of a meridian contiuned between the equator and the given 
place : it is called either north or south, according as the given place 
IS situated in the nor^em or southern hemisphere. Latitude is therefore 
reckoned from the equator towards the Poles, and never exceeds 90 degrees, 
that being the distance of the Poles from the equator. Hence a ship in 
north latitude sailing northerly, or in south latitude sailing southerly, 
increases her latitude ; but in north latitude sailing southerly, or in south 
latitude sailing northerly, she decreases her latitude. 

The Faballel of Latitude of any place is a circle passing through 
that place parallel to ^e equator. 

The Diffebencs of Latitude between any two places is an arch of 
a meridian, contained between the parallels of latitude of those places. 

The Longitude of a place is an arch of the equator comprehended 
between the first meridian and that meridian which passes through the 
^en place. It is usual to reckon longitude from the first meridian either 
^ast or west, accofding as the given place lies in the eastern or western 
.hemisphere, until it meets at the opposite meridian : therefore, the loi^ 
tude of a place caimot exceed 180 decrees, or a semicircle. A ship in 
east longitude sailinff easterly, or in west longitude sailing westerly, increases 
her longitude ; but in east longitude sailing westerly, or in west longitude 
sailing easterly, die decreases her longitude. 

The Difference of Lonoitude between two places is an arch of the 
equator intercepted between the meridians of those places, and cannot 
exceed 180 degrees. 



To find the djffkrence of Latitude between two Places. 

Rule. When the latitudes are both of the same name, that is, both 
north or both south, subtract the less from the greater, and the remainder 
will be the difference of latitude ; but when one is north and the other 
M>uth> their sum wSl be tihe difference of latitude. 
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Example I. What is the difference 
of latitude between the Lizard and 
Cape Finisterre ? 

Latitude of the Lizard ... 49^ 58^N. 
Lat. of Cape Finisterre ... 42 56 N. 



Diff. of latitude. 



7 2 
60 



In miles 422 



Example II. A ship from latitude 
3P l(y S. arrives to latitude 2° 26^ N. : 
required the difference of latitude made 
good. 

Latitudeleft 3^ ICVS. 

Latitude in 2 26 N, 



Diff. of latitude 



. 5 36 
60 



Inmiles 336 



With the Latitude left and the difference of Latitude^ to find the 

Laiituae in. 

Rule. When the latitude left and difference of latitude are of the same 
name, their sum gives ihe latitude in; but when they are of contrary names, 
their difference is the latitude in, of the same name with the greater. 



Example I. A ship from the West 
end of the Island of Madeira^ in lati- 
tude 32o49'N., sails North 520 miles*: 
what latitude is she in ? 

Latitude of Madeira 32° 49'N. 

Diff. of latitude 520m. or 8 40 N. 



Latitude in 41 29 N. 



Example II. A ship three days ago 
was in latitude 2^ 48^ N.^ and 1^ 
since then sailed South 426 miles : 
required her present latitude. 

Latitude left 2^ 48^N. 

Diff. of latitude 426m. cnt.. . 7 6 8. 



Latitude in 4 18 S. 



Umt^ 



To find the difference of Longitude between two PUices^ 

Rule. If the longitudes of the given places are both east or both we^fe^ 
subtract the less from the greater ; but if one be east and the other west, 
add them together, and the sum or remainder wiU be the difference of longi- 
tude. When the sum of the two longitudes exceeds 180 degrees^ subtract it 
from 860 degrees, and the remainder will be the difference of longitude. • 



ExAMPLB I. What is the differ- 
ence of loi^tude between the Lizard 
and St. Mary's, one of the Western 
Islands ? 

Longittide of the Liaard 5° 1 V W. 
Loi^tude of St. Mary's 25 14 W. 

Diff. of longitude. . . 20 3 

60 



Inmiles 1203 



Example II. A diip sailing west- 
ward from North Cape, New Zealand 
arrives to longitude 164^ 47^ E. : re- 
quired the diff. of longitude made good. 
Long, of North Cape ... 173" WW. 
Long, of ship 164 4? »♦ 



Sum 



I II . I ■ III . f 

337 57 
360 



Diff. of longitude... '22 3 

60 



Inmiles 1323 



* When the difference of latitude of longitude is g^ren ia iiiflea> H is to be di^ded: by 60 
to reduce it to degrees and minutes. 



4 OF THE LOG AND HALF-MIKUTE ^GLASS. 

With the Xongiiude left and difference of LangUude, to Jind the 

Longitude in. 

Rule. If the longitude left and difference of longitude be of con- 
trary names, subtract the less from the greater, and the remainder will be 
the longitude in, of the same name with the greater ; but if the longi- 
tude ten and difference of longitude are of the same name, their sum will 
be the longitude in, of the same name with the longitude left ; if this 
sum exceed 180^ subtract it from 360°, and the remainder will be the lon- 
gitude in, of a contrary name to the longitude left. 



Example I. Suppose a ship from 
St. Helena sails eastward till her dif- 
ference of longitude is 220 miles: 
required her longitude in. 

Long, of St. Helena 5° 46^ W. 

Diff. of longitude 220m. or 3 40 E. 

Longitude in 2 5 W. 



Example IL If a ship from Ion. 
gitude 170° 49' W. sail westward till 
her difference of longitude is 10^14^ 
W.^ what is her present longitude ? 

Longitude left 176** 49' W. 

Diff. of longitude 10 14 W. 

Sum 1P7 3 

360 



Longitude in 172 57 E. 

The instruments used for estimating a ship^s path or track at sea are 
the log, half-minute glass, and compass. 

OF THE LOO AND HALF-MINUTE OLASS 

The common Log is a flat piece of wood in the form of a quadrant, 
with a sufHcient quantity of lead fixed to the circular edge to keep it steady, 
and in a perpendicular position on the surface of the water. To this is 
fastened a line about 120 fathoms long, called the Log Line, which is 
divided into spaces called Knots, and wound on a reel, from which it runs 
off freely when used. 

The Half-Minute Glass is of the same shape with an hour-^lass, 
and contains such a quantity of sand as wiU run through the hole m its 
neck in half a minute of time. 

The length of the log-line between each knot ought to be 51 feet nearly, 
that being the same part of a nautical mile that half-a-minute is of an 
hour, mz. 120th part: but as the log is apt to be drawn after the vessel, 
and since it is safer to have the reckoning rather before than after the 
ship, 50 feet has been thought sufficient space between the knots, each of 
which contains 10 fathoms of 5 feet : indeed it is usual to allow only 48 
feet to a knot, that is, 8 fathoms of 6 feet each, and sometimes a less 
quantity ; with which a glass is used running 28 seconds : but whatever 
may be the assigned length of the intervals between the knots, it is most 
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OF THE MABINER^S. COMPASS. 



convenient to divide them decimally, or into ten equal parts, by which the 
computation of llie ship^s run will be rendered more easy/ and accurate. 

But both the loff-line and half-minute glass are frequently, affected by 
alterations in the neat or moisture of the weather; it therrfore beoomeft 
necessary often to examine them, and if found erroneous^ to correct the 
ship'^s run. The length of line between the knots may be easily.ascertained 
by measuring them with a rule : and.the hatf-minute glass may be exaIn^led 
either by a watch with a second hand^ or if > that be not at haiid/by th^ 
following method — ^fasten a plummet to a line and hang this on. a nail; 
observing that the distance between the nail^and. thp middle of the plum* 
met be 89^ inches ; then swin^ the plummet and notice how often it passes 
under the nail while the dlass is running out, and diiit will be the number 
of seconds measured by uie ^lass. ' ' 

To find, the Length of a Knot eorvespondmg to a Glas6 running 

any given Number of Seconds. 

Rule. Add a cipher to the number of seconds run by the glass, and 
divide this by 6; the quotient will be the proportional length of a knot 
in feet 



Example I. What ought to be the 
length of a knot when the glass runs 
33 seconds ? 

6)330 
55 feet. 



Example II. Required the length 
of a knot corresponding to a glass tiaat 
runs 28 seconds. 

6)280 



46. 67 or 46 feet 8 in. 



OF THE MARINER'S COMPASS. 

This instrument is an artificial representation of the horizon of any place. 
It consists of a circular card, divided into 82 equal parts, by lines drawn 
firom the centre to the circumference, called Rhumb Lines, the extremities 
of which are termed Points or Rhumbs : the intervals are subdivided into 
halves and quarters, called Half Points and Quarter Points; the 
whole circumference is likewise divided into 360 degrees, consequently the 
angle comprehended between any two rhiunbs is equal to 11 degrees 
15 minutes. The four principal points are called the Cardinal Points, 
two of which, opposite each other, are called the North and South Points : 
that which is on the right hand, when we look towards the nortli, is termed 
the East, and its opposite the West Point ; the names of the other points 
are compounded of these, according to their situation, but instead of the 
words, the initials only are inserted, as exhibited in tiie opposite Plate ; 
where there is also a lable, containing the measure of the angles that each 
point, and quarter point makes with the north and south, or meridian line. 



6 PLANK SAILING. 

Under the card, along the north and south line, a small bar of aled is fixed, 
called the Needle, which, being touched with a loadftone, aoquires the 
peculiar property of pointing north and south, and consequently by the 
card determmes the direction of the other points of the hofOMOiu The 
needle, having a small socket in the centre, is supported, together with the 
card, on the point of a fine steel pin, on which it fredy turns, and by the 
above-mentioned property its points keep always in Uie same directiMi: 
these are confined in a circular brass box with a glass cover, the box bdng 
hung in brass hoops or gimbals, in order to counteract the motioii of the 
ship. The whole of these are placed in a square wooden box with a move- 
able lid, which serves to support the gimbals, and secure the compass fiom 
accident in removals. 

The compass is used to point out the direction that a ship sails at sea. 
For this purpose, it is to be so placed in the ship that the middle section of 
the wooden box, parallel to its sides, may be padrallel to the middle section 
of the ship along its keel. When it is thus nxed, that point of the card 
which coincides with a perpendicular line, marked in the inside of the cir- 
cular box, and termed by seamen, Lubber^s Point, will shew the direction 
of the ship^s head. 

The courses and distances which a ship sails in 24 hours are usually 
Ret down on a board, called the Loo Board, which will be fiirther explained 
hereafter. 



PLANE SAILING. 



PLANE SAILING is the art of navigating a ship upon principles 
deduced from the supposition of the earth being an extended plane. On 
this supposition, the meridians are considered as being all parallel to each 
other, the parallels of latitude at right angles to the meridians, and the 
length of a degree on the meridian, equator, and parallels of latitude, every 
where equal. In this sailing there are four principal parts, vix» the Course, 
Distance, Difference of Latitude, and Departure. 

The Course is the ande which a ship^s track or path makes with the 
meridian, and is expressed either in points or degrees. Thus, when a ship 
sails in a north-east direction, we say her course is 4 points, or 45 degrees. 

The Distance is the number of miles, &c. between any two places 
reckoned on the rhumb line of the course ; or it is the length that a ship 
has sailed on a direct course in a given time. 

The Difference of Latitude is the distance which a ship has made 
north or south of the place sailed from, and is reckoned on a meridian. 



PLANE SAILING. !7 

The Defabtube is the east or west distance a ship has made frooot the 
meridian of the place she departed from, and is reckoned on a parallel of 
latitude. 

Hence it is evident that if a ship sail due north or south, she sails on a 
meridian, makes no departure, and her distance and difference of latitude 
are the same. If a ship sail due east or west, she runs on a parallel of 
latitude, makes no difl^rence of latitude, and her departure and distance 
are the same : but when a diip sails in any otiier mrection, she makes 
both difference of latitude and departure. 

When a ship^s course is 4 points, or 45 degrees, the difference of latitude; 
and departure are equal ; when the course is less than 4 points, or 45 degrees, 
the difference of latitude is greater than the departure ; when the course is 
more than 4 points, or 45 degrees, the departure is greater than the dif- 
ference of latitude. 

When any two of the above parts are known, the remaining two may 
be found by several methods; but that which we shall here explain 
is performed by means of Tables I. and II., and is commonly called 
Inspection. 

Table I. contains the difference of latitude and departure (in whole num- 
bers and tenths), answering to distances not exceeding 300, and for courses 
to every quarter point of the compass. Table II. is of the same nature 
and extent, but for Courses consisting of whole degrees. The courses are 
set down at the top of the pages, when they do not exceed 4 points or 45 
degrees, and at the bottom, when they ftre greater than these quantities : 
the distances are regularly arranged in the columns marked Dist.^ the first 
beginning at 1 and ending at 60, the second beginning at 61 and ending 
at 120, and so on to 300 ; corresponding to each of these distances, the 
difference of latitude and departure are set down in adjoining columns, 
marked Lat and Dep., and it must be carefully observed, that when the 
course is less than 4 points, or 46 degrees, these must be taken out, as 
marked at the top of tne columns, but when they are more, as marked at 
the bottom of the pages. 

Now as the difference of latitude and departure answering to any given 
course and distance, are found opposite the distance in that page of the 
Table which contains the course, if therefore any two of the four parts, mz. 
the course, distance, difference of latitude, and departure be given, and 
those two be found together in the Tables, the other two parts will be 
found in their respective places on the same page. 

When any of the ffiven parts (excepting the course, which is never to 
be multiplied or diviaed) exceed the mnits of the Table, an aliquot part, 
as a half, third, fourth, tenth, &c. is to be taken, and those found corre- 
sponding are to be doubled, trebled, &c that is, multij^ied by the same 
figure that the given number is divided by* 
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CASE I. 

The Course and Distance given, to find the d^krenee of 

Latitude and Departure* 

RuLB. Find the course at the top or bottom of the Tafalat, and the 
distance in its column ; oppcMite to which will be found the dMhi e a oe of 
ktitude and departure in their respective columns. 

Example. A ship from ktitude 48^ 40 N^, sails N. E. by N. MM 
miles : required her present latitude, and the departure made good. 

Enter the first Trayerse Table, and find the course 8 pomta at Ae 
top, and in one of the columns marked Dist find the distance 296 ; thsn 
opposite to this, in the columns marked Lat and Dep. will be die dK 
ference of latitude 246. 1, and the departure 164. 4. 

Latitudelcft 48°40'N. 

Diff. of latitude 246 miles, or 4 6 N. 



Latitude in 52 46 N. 



CASE II. 

The Course and Difference of Latitude given tofmd the 

Distance and Departure, 

Rule. Find the course at the top or bottom of the Tables, and in 
that page, right against the difference of latitude, found in one of the but. 
columns, stands tSie distance and departure in their colufniM. 

Example. A ship sails S. E. \ E. from St Helena, in latitude Ift^SS^ S. 
until by obserration she is in latitude 18° 49^ S. ; required her distance tnn 
and departiu:e made good. 

Latitude of St. Helena 15^ 55^ S. r- . tJ 

Latitude come to 18 49 8. - ';*-«i»cJl 

Difference of latitude 2 54 =r 174 miles. ,' . 

Oyer the course 4^ points, find the difference of latitude 174 (Ift^' A9 
nearest to it, which is 178.8), in a lat. column ; opposite to whicb-^HlI'Vi 
found the departure 211.8, and the distance 274, in their lel i j^ Wi t ^ 
columns. 
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CASE III. 

The Course and Departure given to find the Difference of 

Latitude and Distance^ '•'-■-■' >'^ 

Rule. Find the course among the points or degrees as before, and 
the departure in one of the dep. columns; agwi^ /vmeh ^fiU staiiclithe 
distance and difference of ktitude. i .« . ,-.-r-fU 

Example. A ship from latitude »> 16' N.^ iMg SI ^^bj W.\ Yfi^ 
until she has made 856 miles of departuiet required lier^prefleiit^jUtitfde 
and distance sailed. :/i : -: •>:.'.r 

In that page of Table I. marked inth the Course 1^ pointfi^t,d|e b^ttfm, 
find half Uie given departure, vix, 178 (the whole jbdyt^toQ gre#t), in d^ 
dep. column ; opposite to whKsh, in the kt anddist columns^ wnS\ b9-l444f 
and S08 ; these bemg multiplied by 2 give the whole dtffi9ie9C|^pf;la.|^^ 
^13.8, and the distance 416 miles. 

Tofindik^Lmikudem. 

Latitude left 3P le^N. 

Diff. of latitude 214 miles, or 3 34 S. 



Latitude in 18 S. 



... , ■ ■ ■■ CASE IV. 

The Distance and Differisnce of Latiiiide given, to find the 
^ Vouree and Depa^ttu^ 

Rule. Seek in the Tables, till against the distance, taken in its cbliumiiiiy 
. be fpui^ the diffeirence of latitude in one of the following columns, adjoin- 
ing to wI4cb will stand the departure ; and if it be less tnan the ^HRHrence 
oflatihic^, flie course is to be taken from the top of the page, but if greflte^ 
the course will be at the bottom. '' ' 

Example. A ddo from Cape St Vinoent, in latitude 87^ 8' N. sails 
between the north «na west 430 miles, until hec diJBTerence of latitude is 
^14 miles : required her course steered, and departure made good. 

Seek in the several pages of Table II. until half the distance 215, and 
half the difference of latitude 107» are found opposite each other in their 
respejCfiTe coIuboom; against these will be found 186«2> which being dpubled 
gUfrm ihe wbde demrtuxe 872.4; and as the ooliHun where the mffi^nsn^et 
oihtiJb^dfi ift fifund is iMirked lat. at bottonii the course is to be taken firom 
thence, which in this example is 60 degreeis. 

C 
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CASE V. 

The Distance and Departure given^ to fnd the Course and 

Difference of Latitude. 

Rule. Seek- in the Tables till against the distance, taken in its column, 
be found the given departure in one of the following columns ; and adjoin- 
ing to it stands the difference of latitude, which if greater than the departure, 
the course b to be taken from the top of the page, but if less, from the 
bottom. 

Example. A ship from latitude 1* S9f S. sails between the north and 
east 250 miles, and finds she has made 126 miles of departure : required 
the course siecnred, and her latitude in. 

Seek in Table II. till opposite the distance 250, taken in its column, the 
nearest to the given departure 126 is found in its proper column, adjoimnff 
to which stands the difference of latitude 216.5 ; and as the column in which 
the departure is found is marked dep. at the top of the page, the course 
is to be taken from thence, which therefore will be 80 degrees. 

Latitude left P 32^ a 

Diff. of Latitude 216 miles, or 3 36 N. 

Latitude in 2 4 N. 

CASE VL 

The Difference of Latitude and Departure given^ to find the 

Course and Distance. 

Rule. Seek in the Tables till the difference of latitude and departure 
are found together in their respective columns ; opposite to which will be 
found the distance ; and the course will stand at the top or bottom of the 

Sage, according as the difference of latitude is greater or less than the 
eparture. 

Note. In this case always seek for the larger of the two given numbers 
in one of the columns marked lat. at the top of the page, imtil the smidler 
is found opposite to it in the adjoinine column, marjked dep. at the top. 

Example. A ship from Funchai, in Madeira, in latitude S9P ST N., 
saik a direct course between the south and west until she is in latitude 
81<^12''N. by observation, having made 72 miles of departure: required 
her course steered and distance run. 

Latitude of Punchal 32P 37' N. 

Latitude in by observation . 31 12 N. 

DiflRerence of latitude 1 25 = 85 miles. 



Seek in the different pages of Table II. till the difference of latitude $5, 
and the departinre 72, or tiie nearest thereto, are found together In their 
respective columns, which will be under the course 40 degrees ; and the 
distance answering to these will be 111 mileij. ' ' 
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WHEN a ship, either from contrary winds or other causes, is obliged 
to sail on different courses, the irregular or zig-zag track she makes is 
called a Traverse, or Compound Course ; and the method of reducing 
these several courses and distances into a single course and distance, is 
called resolving a traverse. 

To resolve a traverse, make a Table (as that in Example I.)? and divide 
it into six columns ; in the first of these set down the several courses, and 
opposite to them, in the second column, their corresponding distances ; the 
third and fourth columns are to be marked N. S. at the top, and are to 
contain the differences of latitude ; the fifth and sixth are to be marked 
E. W., to contain the departures. 

Find the difference of latitude and departure corresponding to each course 
and distance, as in Case I. of Plane Sailing ; set these down opposite the 
distance in llieir proper columns, observing that the difference of latitude 
must be placed in the north column, if the course be northerly, and in the 
south column, if the course be southerly ; and that the departure must be 
placed in the east column, if the course be easterly, and in the west column, 
if it be westerly. When the course is due north, south, east, or west, set 
down the distance in that column answering to it Add up the columns of 
northing, southing, eastmg, and westing, and set down the sum of each at 
the bottom ; then the difference between the sums of the north and south 
columns will be the whole difference of latitude made good, of the same 
name with the greater ; and the difference between the sums of the east 
and west columns is the whole departure made good, of the same name with 
the greater sum. 

W ith this whole difference of latitude and departure made good, find the 
direct course and distance, as in Case VI. of Plane Sailing. 

EXAMPLE I. 

Suppose a ship from the Start, in latitude 6QP 18^ N., sails W. S. W. 51 
miles, W. by N. S5 miles, S. by E. 45 miles, S. W. by W. 55 miles, and 
S. S. E. 41 miles : required her direct course and distance sailed, and her 
latitude in. 

The first course being W. S. W., look for 6 points in Table I., and opposite 
the distance 51 miles stands 19.5 or 19 miles and 5 tenths, for the difference 
of latitude, and 47.1, or 47 miles and 1 tenth, for the departure : now as 
the course is between the south and the west, the difference of latitude is to 
be ^et down in the S. column, and the departure in the W. column. In 
like manner proceed with each coiunse and distance, and enter their corre- 
sponding differences of latitude and departures, as in the following table. 

C2 
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TRAVERSE TABLE. 



Courseft. 


Diflt. 

• 

5] 
35 
45 
55 
41 


Diff. <^ Lat. 


Pepartme. 1 


K. 


d. 


E. 


W. 


W. S. W. 

W. b. N. 

S. b* E. 

S.W.b.W. 

S. S. £. 


6.8 


19.5 

44.1 
30.6 
37.9 


8.8 
15.7 


47.1 
34.3 

45.7 


6.8 


132.1 
6.8 


24.5 
Dep. 


127.1 
24.5 


Diff. 


of Lat. 


125.3 


102.6 



Lat. left 60= IS'N. 

Diff. of lat. 125m. or 2 5 S. 



Latitude in 48 a N. 



Seek in Table I. till the difference of latitude 125.8, and departure 102.6, 
are found opposite each other in their respective columns ; the nearest to 
these will be 125*2 and 102.8, which, give the course 3^ points at the top, 
and the distance 162 in its ccdumn. 

Now it appears by the Traverse TaUe that the ship has sailed to the 
southward and westward ; hence her course made good is S, S^ points W,, 
or b. W. by S. i W., and the distance 162 miles. 

EXAMPLE IL 

A ship from the North Foreland, in latitude 51° 23^ N., and bound to the 
Texel, which lies in latitude 53° 2^ N., and 115 miles to the eastward, sails 
N. E. 35 miles, E. by S. 25 miles, N. E. by E. i E. 40 miles, North 21 
miles, N. W. by W. 30 miles : required her course and distance made good, 
the latitude she is in, and d^arture from the meridian ; also the direct 
course and distance from the ship to the Texel. 

TRAVERSE TABLE, 









Courses. 



J '■ . !- 



W-- ,■ •• ■ •• 

• ., £L.b. 

N.E,b^Er4E. 
• Kf- $foi^. 

;ij: W. b. w. 



Distance. 



35 
25 
40 
21 

30 



Diff.^Lkti 



Diff. of Latitu4e^ 



N. 



24.7 

18.9 
21.0 
16.7 



81.3 



76.4 



S. 



4.9 



4.9 



Dep. 



Departure. 



E. 



24.7 
24.5 
35,3 



W. 



I T 



* ■ -^ ■ "■ ) 5 , 4 



" , ■ ■ 1 > ■ 

24.^ 



I > 



84.5 
24.9 



59.6 



24i^ 






• ■ t: 
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The difference of latitude 76.4 and departure 59.6 being looked for till 
they are found opposite each other in Aear ilstpectiye columns, give the 
course 88°, and the distance 97 miles. 

Hence the course made good is N. 38° E„ or K. E. by N. i E. nearly (see 
the Table under the compass in the plate), and the distance 97 miles. 

To find the direct Course and Distance from the Ship to the TexeL 



Latitude of N. Foreland. . . 51° 23^ N. 
Diff.oflat.madegood^76m.orl 16 N. 



Latitude in 52 39 N. 

Latitude of Texel 53 2 N. 



Diff. of latitude to make good 23 N. 



Whole departure 115m. E. 

Departure made good 59. 6 £. 

Departure to make good ... 55. 4 E. 



■J". :■. 



The departure 55.4 and difference of latitude ^ bdug^looked for in the 
Tables till they are found together, the nearest ionstrenug to them will be 
over the course 6 points, and opposite the distance 60 ,mues. 

Now as the ship is to sail to the northward and easti^ard, her course to 
the Texel will be E. N. E., and her distance to run 60 miles. « 



PARALLEL SAILING. 



IN Plane Sdling it was observed that the meridians are considered as 
being all parallel to each other, and the length of a decree on the meridian 
and parallels CTcry where equal, which supposition will give just conclusions, 
so far 4S the course, distance^ difference of latitude, and departure, are 
coucemed, because a ship, when saHiuff on a rhumb, makes equal angles 
wi^ the meridians: but as the earth is a sphere, or globe, and the 
meridians meet at die Poles, it is Evident thiit the: dista^elnetween any 
twl;> meridians mttst varjr in every latitude, their ^^te^ dis^ce being 
at |the equator, 6n which the difference of lin^tude'lsvinj^a^mfed ; hence 
th| difference of longitude always, exceeds the xlepartiii^,'^ meridian dis- 
tance, (except on the equator, where th^ are the s4me) in proportion as 
th| giyea places Itre situated furtbei;£rom the equator. 

*ARALLBii SailiiIg is the methcJdof. finding the distance between two 
plices in the silnie^lal^t^ when tiieir dlff^sirimi^H^frbngitud^ is known, or 



'•wNPr ^Bii Mw ** i**.'*|i*^ 
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of iioding the difference of longitude answering to the distance or departure 
made good, when a ship sails due east or west 

Thu saUin^ is particularly useful in making small or low Islanda, in 
which case it is usual to run mto the latitude, and then steer due east or 
west. 

In this sailing the complement of the latitude (found by subtracting the 
latitude from 9(P) is to be taken in the Tables as if it were a course, the 
difference of longitude in a dist column, and the departure, or meridional 
distance, in a dep. column. 

CASE I. 

The Difference of Longitude between two Places^ both in one Parallel 

of Latitude given^ to find their Distance^ 

Rule. Look for the complement of the given latitude as if it were a 
course, and for the difference of longitude in one of the dist. columns, oppo- 
site to which, in the corresponding departure column, will be the distance 
required. 

Example. A ship in latitude 86^ 58^ N. and longitude 20° 25' W. is 
bound to St. Mary'^s, one of the Western Islands, in the same latitude, 
and in Iqngitude 25^ 13' W., what distance must she run to arrive at the 
Island ? 

90° 0' Longitude of ship 20° 25' W. 

Latitude 36 58 Longitude of St. Mary's. 25 13 W. 

Co.latitude... 53 2 Diff. of longitude 4 48=288 miles. 

Seek for the complement of the latitude 58° among the degrees in 
Table II. as if it were a course, and for the difference of lon^tude 288 
in one of the distance columns of that page, opposite to which, in the 
departure column, will be found 280, the oepaiture or distance required. 

CASE II. 

The Distance between two Places both in the same Parallel of Latitude 

given, to find the Difference of Longitude. 

Rule. Look for the complement of the latitude as a course, and ibr 
the dist. in <Nie of the dep. columns, opposite to which will be found the 
difference of longitude in the corresponiung dist. column. 

Example. A ship from latitude 49° 82' N. and longitude 10^ 16^ W. 
sfuls due west 118 miles : required her present longitude. 

Look fbr the co. latitude 40° in the Table, as a course, and for the dis- 
tance 118 in one of the departure columns, opposite to which, in the distance 
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column, will be found 184 ; but as the co. latitude is nearly half-way 
between 4(Pand 4P, look again in the page with 41° at the top, for the 
distance 118 in one of the departure columns, and opposite in the distance 
column will be found 180 ; then half the sum of this and 184, foimd before, 
will be 182, the difference of longitude. 



Longitude left 10° lO'W. 

Diff. of long. 182 miles, ot.. 3 2 W. 

Longitude in 13 18 W. 
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WHEN a ship sails due north or south, she keeps on the same meri- 
dian, and therefore does not change her lon^tude, and her distance run is 
the difference of latitude; consequently her place is easily determined by 
the latitude left and difference g£ latitude. Again, when a ship sails due 
east or west, her difference of longitude is found by the latitude in, and 
departure or meridian distance, as already explained in Partdlel Sailing; 
but when she stuls upon any other course, she changes both her latitude 
and longitude. Now the difference of longitude cannot be inferred either 
from the departure, considered as a meridian distance in the latitude left, 
or that come to, for in the greater latitude it would give the difference of 
longitude too much, and in the lesser latitude too litue ; the departure is 
therefore accounted a meridian distance in the mean of the. two latitudes, 
and then the difference of longitude is found as in Parallel Sailing; hence 
this method, which is compounded of Plane and Parallel Sailing, is called 
Minp.LE Latitude Sailing. 

The middle latitude is half the sum of tiie two latitudes when they are 
of the same name ; or half their difference if of contrary names. 

. This method of sidling, although not stricdy accurate, especially in high 
latitudes, approaches sufficientiy near the truth for a day^s run ; but it is 
u^fd pi^^qpally in low latitude, and when the £dhq[> loakes a course.nearly 
east 9j; west. ... , 
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CASE I. 

The Latitudes and Longitudes of two Places given, tojind the Course 

and Distance between them. 

Rule. Find the complement of the middle latitude among the degrees 
in Table II. as if it were a course in Plane Sailing, and look for tlie dif- 
ference of longitude in one of the distance columns ; opposite which, in 
the corresponmng departure column, will be the departure. With the 
departure thus found, and the difference of latitude, find the course and 
distance, as in Case VI. of Plane Sailinff. 

Example. Reauired the course ana distance from Cape St. Vincent, 
in ktitude 2,T S' N. and longitude 9° 1' W., to Funchal, m Madeira, in 
latitude 82° 88' N. and longitude l^" 56' W. 

Lat. Cape St. Vincent 37° S' N. — 37° 3' Long. C. St. Vine. 9^ I' W. 
Lat. Funchal 32 38 N. — 32 38 Long. Funchal ... 16 56 W. 

Diff. of latitude... 4 25 Sum 2) 69 41 Diff.of long. 7 55 

60 60 

Mid. lat. 34 50 

In miles 265 90 In miles 475 



Co. mid. lat. 55 10 



Look for the co. middle latitude 55°, as if it were a course, and for 287, 
half the difference of longitude (the whole being too great) in a distance 
column, immediately opposite to which, in the departure column, will be 
found 194.1 ; this multiplied by 2, ffives the departure 888.2. 

Then 182.5, half the £fference of Jadtude, and 194.1, half tlie departure, 
being found (^posite each other in thdr respectiye columns, willgiye tfie 
pfmrse 5 pomts, and half the distance 9Sby which multiplied by 2, gives 
the distance 470 miles. 

Hence the course from Cape St Vincent to Funchal, is S. 5 points W, 
or S. W. by W., and the distance 470 miles. 

CASE II. 

One Latitude^ Course^ and Distance given, iojind the Difference of 

Latitude and Longitude. 

Rule. With the course and distance find the difference of latitude and 
departure, as in Case I. of Plane Sailing. 

Take the complement of middle latitude as a course, and the departure 
in its proper column, and against it will stand the difference of longitude 
in the distance column. 

Example. Ashipfromkt 52PfrN.,and long.85°6'W.,sail8N W bv 
W. 229 miles : required her present latitude and longitude. ' ^ 
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Look fbr the course 5 points at the bottom of the pages, over which, 
and opposite the ctistance 229 in its column, will be the mfference of lati- 
tude 127.2, and departure 190.4, in their respectiye columns. 

Difference of latitude 127 niiles, or 2° T N. 
Latitude left ! 52 6 N. 

Latitude in 54 13 N. 

Sum of latitudes !...2) 106 jiS 

Middle latitude 53 9 

90 00 

Co. mid. latitude ...: 36 61 

Look for the co. middle latitude 37^ (being the nearest to 36° 51^ as if 
it were a course, and for half the departure 95.2 in its column, oj^posite the 
nearest to which, in the distance column, will be found 158; ^is, multi- 
plied by 2, gives the difference of longitude 316 miles. 

Longitude left 35° 6^ W. 

Difference of longitude 31 6m.^ or 5 16 W. 

Longitude in 40 22 W. 

CASJ^IIL . ,, _ 

Both Latitudes and Departure givefi, t&fnd the'G&urseyDiiianee, and 

Difference of Lon^ude. 

Rule. Widi the difference of latkude and departure find die course 
and distance, as iniCase VL of Plane Sdiling; th^ look for the comple- 
ment of the middle latitude as a course, and the departmre in its column, 
opposite to which will stand the difference of longitude in tiie distance 
column. '"' ' . . 

Example. A ship from latitude 49^57' N. and loiigitude 5°11^W., 
sails between the south and west until she arrives in latitude 38^ 27^ N., and 
finds she has made 440 miles of departure : required the course she has 
steered, the distance run, and the longitude she is in. 

Latitude left ' 49° 57' N. .............:. 49° 57' N. 

Latitude in 38 27 N ,....:..... 38 27 N. 

"■''•' difll of latitiide il 30 2) 88 24 ' ' '^^ 

•iu;'.<.v.- ■:/'• •■.'• • _«: ■ ■• • Mid;iat. 44 li ' ' - ''^"'^ 

:.r>trt ^ - *• •■•''•*M-ihaes^'' ■•690- ' ■•' .::^ ^^-90' OO*-- • • •{•^'■^ '•'^^ '^J 

D 
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One fourth the difference of latitude and departure, that is, 17^.5 and 
110, are found to correspond nearly under 8^ and 8S°^ the departure oppo- 
site the difference of latitude 17^5 being too little under 82^ and too much 
under S8P; therefore the course is about 82^ degrees, and the distances 
answering to these are 208 and 206 ; their sum 409, divided by 2, gives 
one-fourth the distance 204.5, which multiplied by 4, gives the whole 
distance 818 miles. 

The complement of middle latitude 46^ taken as a course, with one-fourth 
the departure 110 in il^ column, gives in the distance column 158 ; this, 
multiplied by 4, will be the difference of longitude 612 miles. 

To find the Lwigitude in. 

Longitude left 5° 11' W. 

Difference of longitude 612 miles^ or 10 12 W. 

Longitudein 15 23 W. 



CASE IV. 

The Course and both Latitudes given^ to find the Departure^ Distance^ 

and Difference of Longitude, 

Rule. With the course bxA difference of latitude find the distance and 
departure, as in Case II. of Plane Sailing. 

With the complement of middle latitude as a course, and the departure 
in its column, find the difference of longitude in the distance column. 

Example. A ship from latitude 42? 25^ N. and longitude 1 5° 6^ W., sails 
N. E. by E. for several days, and then finds by observation that she is 
in latitude 46*^ 20' N. : required the distance she has sailed and her present 
longitude. 

Latitude left 43P 25' N 42« 25^N. 

Latitude by observation 46 20 N 46 20 N. 

Difference of latitude 3 55 Sum 2 ) 88 45 

60 

Mid. lat. 44 22 

In miles 235 90 00 



Co. mid. lat. 45 38 



Over ihe course 5 points, and opposite half the difference of latitude 
117.5, in its column, will be found half the departure 175.4, and half the 
dbtance 211 ; these multiplied by 2, give the whole departure 850.8, and 
the distance 422 miles. 
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The CO. middle latitude 45^ 38' being taken as a course between 45^ and 
46^, give opposite half the departure 175.4, in the distance columns, 248 
and 244 ; half the sum of these, viz, 246, will be half the difference of lon- 
gitude, which multiplied by 2, gives the difference of longitude 492. 

To find the Longitttde in. 

Longitude left ...: 15° 6' W. 

Difference of longitude 492 miles^ or 8 12 C. 

Longitude in 6 54 W. 



MERCATOR'S SAILING. 



MERCATOR'S SAILING is the art of finding a ship's place on a 
plane surface, by considering the length of the degrees of longitude every 
where equal, and the degrees of latitude expanded in the same proportion 
as the degrees of longitude are contracted on a globe. 

To find the length of the expanded meridian between any two parallels 
of latitude, or, as it is called, the meridional difference of latitude, the same 
rules are to be observed as in finding the true or proper difference of lati- 
tude ; that is, if the latitudes are of the same name, tibe difference of their 
corresponding meridional parts (taken from Table III.) ; but if the latitudes 
are of contrary names, the sum of those parts, will be the meridional dif- 
ference of latitude. 

In the following Cases, except the eighth, the same examples are introp 
duced as in middle latitude sailing, in oAex that a comparison may be made 
between the two methods. 

CASE I. 

The Latitudes and Longitudes of two Places given^ to find the Course 

and Distance between them. 

Rule. Having found the proper difference of latitude, the meridional 
difference of latitude, and the difference of longitude, by the rules already 
laid down, seek for the meridional difference of latitude and the difference 
of longitude, till they are found together in the lat. and dep. columns, and 
at the top or bottom of the page, according as the meridional difference of 
latitude is greater or less than the difference of longitude, will stand the 
course ; with that course, and the proper difference of latitude, find the 
distance, as in Case II. of Plane Sailing. 

D 2 
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Example. Required the course and distance from Cape St. Vincent, 
m htitude 87^ S^ N. and longitude 9"^ 1' W., to Funcbal in Madeira, in 
latitude d2P 88' N. and longitude 1 &" 56" W. 

Lat. Cape St. Vine. 37° 3' N. Mer. parts 2396 Long.C.St.Vin. 9° I' W. 
Lat.Funchal 32 38 N. Mer. parts 2073 Long. Funchal . 16 66 W. 

Diff. of latitude... 4 25 Mer diff. lat. 323 Diff. oflong. ...7 65 

60 60 



Inmiles 265 In miles 475 



Seek in the Tables for half the meridional difference of latitude 161.5 and 
half the difference of longitude 237.5, till they are found against each other 
in the lat and dep. columns ; the nearest to these are 158.9 and 237.8 in 
that page marked 5 points at the bottom, which is the course ; over that 
course, and opposite half the proper difference of latitude 182 in its column, 
is found, in the dist. column, 288, which, multiplied by 2, gives the 
distance required, 476. 

Hence the direct course from Cape St. Vincent to Funchal is S. 5 points W. 
or S. W. by W., and the distance 476 miles. 



CASE II. 

One LatUude, Oaurscy and Distance given^ to find the Difference of 

Latitude and Difference of Longitude. 

Rule. With the course and distance find the difference of latitude and 
departure, as in Case I. of Plane Sailing. Hence will be found the latitude 
in and the meridional difference of latitude. 

^ In one of the lat columns answerinff to the course, find the meridional 
clifFerence of latitude, opposite to which, in the corresponding dep. column, 
will be the difference or longitude. ^ 

Example. A ship from latitude 52° 6' N. and longitude 85^ 6' W., 
sails N. W. by W. 229 miles : required her present latitude and longitude. 

Over the course 5 pomts, and opposite the distance 229, is the difference 
of latitude 127.2 ; hence the latitude come to, and the meridional difference 
of latitude will be found as follows : 

Latitude left 52° 6' N. Mer. parts 3675 

Difr.oflatitude 127 miles, or 2 7 N. 

Latitudein 54 13 N. Mer. parts 3887 

Mer. diflF. of lat. 212 



mercator's sailing. 2! 

Over the course 5 points, and opposite half the meridional difiSsrence of 
latitude 106 in a lat. column, will be found 158.8 in a dep. column, which, 
multiplied by 2, gives the difference of longitude 817.6. 

Longitude left 35° 6^ W. 

Difference of longitude 318 miles^ or 5 18 W. 

Longitudein 40 24 W. 



CASE III. 
Both Latitudes and Departure given^ to find the Course, Distance^ 

and Difference of Longitude. 

Rule. With the difference of latitude and departure find the course 
and distance, as in Case VI. of Plafi^ Sailing. 

With the course and meridional difference of latitude, find the difference 
of longitude, as in the last Case. 

Example. A ship from latitude 49° 67' N. and longitude 5°11'W., 
sails between the south and west until she arrives in latitude 38° 27' N., and 
finds she has made 440 miles of departure : required the course she has 
steered, the,distance nm, and the lon^tude she is in. 

-- Latitude left... 49° 57'' N. Mer. parts 3470 

Latitude in ... 38 27 N. Mer. parts 2503 



< 1 1 . 



Diff. of latitude 11 30 Mer. diff. latitude... 967 

60 



Miles 690 



One-fourth the difference of latitude and departure, that is, 172.5 and 
110, are found to correspond nearly under 82° and 33°, the departure oppo- 
site the difference of latitude 172.5 being too little under 32° and too much 
under 33°; therefore the course is about 32^ degrees, and the distances 
answering to these are 203 and 206 : their sum 409, divided by 2, gives 
one-fourm the distance 204.5, which, multiplied by 4, gives the whole dis- 
tance 818. 

One-fourth the meridional difference of latitude 241.7 in one of the lat. 
columns of the page marked with the course 32° at the top, gives iathcF^ 
dep. column 151.0, and the same with the course 33° at the top gives 156^9 ; 
the sum of these is S07.9, which, divided by 2, gives 153.9 ; this, multi- 
plied by 4, gives the difference of longitude 615.6. 

Longitudeleft 5° IP W. 

Difference of longitude 616 miles, or 10 16 W. 

Longitude in 15 27 W. 
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CASE IV. 
Both Latitudes and Course given^ to find the Distance^ and Difference 

of Longitude. 

Rule. With the course and proper difference of latitude, find the dis- 
tance and departure, as in Case II. of Plane Sailing. Then, with the 
course and meridional difference of latitude, find the dinerence of longitude 
as before. 

Example. A ship from latitude 42° 25' N. and longitude 15° 6' W., 
sails N. E. by E. for several days, and then finds by observation that she is 
in latitude 46° 20^ N. : required the distance she has sailed and her present 
longitude. 

Latitudeleft 42° 25' N. Mer. parts 2815 

Latitude in by obs. 46 20 N. Mer. parts 3144 

Diff. of latitude ... 3 55 Mer. diff. latitude. . 329 

60 



In miles 235 



Over the course 5 points, and opposite half the difference of latitude 
1 1 7.5, in its column, will be found halt the distance 21 1 in its proper column ; 
this, multiplied by 2, gives the whole distance 422. 

Over the same course, and opposite half the meridional difference of latitude 
164.5, found in a latitude column, stands 246.1 in the corresponding dep. 
column ; which, multiplied by 2, gives the difference of longitude 492.2. 

Longitude left 15° 6' W. 

Difference of longitude 492 miles^ or 8 12 E. 

Longitude in 6 54 W. 



USE OF MERCATOR'S CHART. 



To find the Latitude and Longitude of a Place on the Chart. 

With a pair of compasses take the least distance between the given place 
and the nearest parallel of latitude ; apply that distance, the same way, on 
one of the graduated meridians, one foot of the compasses being fixed at 
that point where the parallel cuts the graduated meridian, and the other 
will shew the latitude of the place. 

The least distance between the given place and one ot the nearest men- 



USE OF MERCATOR's CHART. ^ 

dians being applied in the same manner to either of the graduated parallels, 
will point out the longitude of the place. 

To lay down upon the Chart any Place whose Latitude and 

Longitude are given. 

Lay the edge of a scale over the given latitude, and with a pair of com- 
passes take from one of the divided parallels the distance between the given 
longitude and. the nearest meridian line, this being applied along the edge 
of the scale, from that point where the scale intersects the meridian line, 
the same way that the longitude lies, will point out the place required. 

In this manner a ship^s track is usually pricked off at sea, her latitude 
and longitude being laid down every day at noon ; and the ship'^s places 
connected by pencil lines drawn between them. 

To find the Course or Bearing between two Plctces on the Chart. 

Lay the edge of a scale over the given places, and take the least distance 
between the centre of one of the compasses drawn on the chart, and the edge 
of the scale ; move this extent along so that one point of the compass may 
touch the edge of the scale, while the other is to be kept in a perpendicular 
position to it, with respect to the edge of the scale ; then that other point 
will generate an imaginary line passing through the centre of the compass 
on the chart, which will shew the course or bearing. 

To find the Distance between any two Places on the Chart, 

1. If the given places lay under the same meridian, find their latitudes 
on the chart, and the difference or sum of these, according as the places 
lay on the same or on different sides of the equator, will give the distance. 

2. If the given places lay in the same parallel of latitude, take half the 
distance between them, and placing one foot of the compasses in the gra- 
duated meridian on their latitude, observe what latitudes the other foot 
points to both above and below ; the difference between these will be their 
distance. 

8. But if the given places differ both in latitude and longitude, take the 
distance between them, and apply it to either of the graduated meridians, 
so that one foot of the compasses may be as much above one place as the 
other is below the other place ; then the degrees or minutes contained 
between the points of the compasses, will be the distance required, which 
may be reduced to miles or leagues. 

But if the places lay nearly in a parallel, and their distance is considerable, 
it will conduce to accuracy if the middle latitude between the two places be 
found ; then half their distance being applied alternately above and below 
the middle latitude, will give the distance : 

Or, a degree may be taken near the middle parallel, and the number of 
these degrees and parts contained between the two places being measured 
along the edge of the scale, will give the distance. 

The distance may also be found in the following manner. Find the dif- 
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ference of latitude between the given places, and take it from the equator, 
or one of the graduated pa^calleLs ; . thi^ lay the edge of a scale over the 
given places, and move or slide one point of the compasses alonff the edge 
#£idw«eak (keeping) both points parallel to the mendiahs) until tKe c^her 
point just touches a parallel. Now, the distance between the place where 
the point of the compasses rested, and the point of intersection of the edge 
of4be.ii^a)ei aiad pflbralld) bein^ applied to the equator, or one of th'egra- 
diiiated piurafielsy will give the distance in degrees and parts, which may be 
reduced to miles. • • 

The Course steered and Distance run from any given Place being 



r>;f. 



known^ to find the Ship's Place on the Chart. 



Liiy the edge of the scale over the given place in the direction of the 
sfiip'^s course ; then take the distance run from that part of one of (he 
graduated meridians opposite tlie given place and the supposed (dace of ;the 




of the cbmpasses in that point of a parallel that is cut by the edge of the 
scale, and the other foot will reach to a certain place alon^ the ec^e of the 
scale : now this foot remaining in the same position, draw m the omer point 
ofHdiie'compassiBs until it just touch the above paraUel, without crossing it ; 
BiMy this extent to the gpraduated parallel, and it will give the diffbreheef 
ofrfetkude If hetioe the latitude in will be known, through which ^jparalM 
being drawn, that point where it intersects the edge of the scale will be Ch^ 
ship^s place. . y 
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TIDES. 



A TIDE is that legtdar motion of the waters of the ocean by which 
they rise and fall in certain intervals of time. The rising of the water is 
called the fiua^^ ox food; and its falling, the refium^ or ehh. When the 
water has attained its greatest height it is said to be high water^ and when 
it is done falling it is called low water. 

The common method of finding the time of high water at any place is 
contained in the following particulars. 

To find the Leap Year. 

Rule. Divide the given year by 4, and if there be no remainder it is 
leap year; but if 1, 2, or 3 remain, they shew that it is so many years after 
leap year^ «. . 

Ex4¥Pi^^.:, The^ear 1842, divided by 4, gives 4f60, and the remainder 
2y|)^^^1^s iS^i It Jj». the second year after leap y^ear. : . . 



TIDEr ^ 



To find the Golden Number. 

Rule. Add 1 to the given year, and divide the sum by 19 ; the remainr 
der will be the golden number. 

Example. Required the golden number for the year 1841. 

Add 1 to the year 1841, and it makes 1842; this divided by 19, gives 
96 for the quotient, and leaves 18 for the remainder, which is the golden 
number for the year 1841. 

To find the Epact. 

Rule. Divide the given jrear by 19 ; multiply the remainder by 11, and 
the product will be the epact, if it does not exceed 29 ; but if it does, divide 
theproduct by SO, and the last remainder will be the epact. 

Example. Required the epact for the year 1841. 

1841, divided by 19, ^ves 96 for &e quotient,, and 17 for the remainder, 
which multiplied by 11, eives 187; this, divided by SO, gives the quotient 6» 
and the remainder 7 ; which remainder is the epact for the year 1841» 

To find the MoorCa Age. 

Rule. To the epact of the year add the number for the month and 
th.e day of the month ; the sum, if it does not exceed 80, is the moon^s 
age; but if it does, subtract 80 from it, and the remainder will be the 
moon^s age. 

Note. The numbers for each month are as follow. 

Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Dec 
In common years ... 010 123457799 
In leap years 021 2345688 10 10 

Example. Required the mootfs age on July 4, 1840. 

19) 1840 (96 Epact for 1840 26 

171 Number for the month 5 

Day of the month 4 

180 

114 36 

30 

16 

11 The moon's age 5 days. 

30)176(5 
160 

The epact for 1840 = 26 

To find the Time of the Momis Passage over the Meridian. 

Rule, Multiply the moon^s age by 4, and divide the product by ,5 ; 
the quotient will be the hours, a^ the remainder multiphed by 12, the 
minutes, past noon that the moon comes to the meridian. Or multiply 

E 
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the moon^8 age by 8, and point oiF the right-hand figure; then the left- 
hand figure or figures will be the hours, and the product of the light-band 
figure mr 6, the minutes p^ast no<m of the moon^s southing. If toe hours 
exceed 12, subtract that time from them, and the remainder will be the 
time of the moon^s passage over the meri^Uan after midnight. 

Example I. Required the time of the moon^s meridian passage July 8f 
1841. 

£]MCt for 1841 7 Moon*tagtt 14 

Number for the month 4 4 

Day of the month 3 — 

6) 66 

MoQn*ti^ 14dAyt. 



11. 1 
12- 



Moon*> pMMge orer meridian llh.l2m.P.H. 

ExAMPLS II. At what time will Ae nxxm pass the meridian, October 
82,1840? 

Impact for 1840 96 Mooa'sage Mdajs. 

NcDooiber for the month 8 8 

Diay of the month M 

i0,8 

56 6 



i 



Moon ftmm mwiiiia ... aoii. 4ftm. P.M. 

Moon'fti^ 96 days. 13 

Or 8h. 48m. A.M. 

i — 

' To find the Time of High Waier at any Place oh any given 

Day of ike MoovCe Age. 

Rule. To the time of the moon^s meridian passive on the given day, 

; add the time of high water at the gtiren place on the ndl and change da^ 

' (taken from Table XIX.) ; their sum is the time of high water at Uie 

; place, past noon on the given day. If this sum exceed 12 hours 24 minutes, 

; which is the interval between each succeeding tide, subtract 12 hours 

24 minutes fnwi it ; or if it exceed 24 hours 48 minutes, subtract 24 hours 

;48 minutes from it, and the remainder will be the time of high water in the 

iafternooB of the given day. 

• 

' ExAMYLX L Required the time of high water at London, June 1 (K 1848. 

l^^forl848 25 Moon^t age Jmie 10, 1648 ... days. 

: Niunber ibr June 4 4 ^ 

I , Dijof themontli 10 . 



M ooQ*t touthiag 7h.l2i«i_ 

Time at London (TUdeXliL) 2 7 

Hoon'tage Odayfc ' . 1 

— High water at Londoa % 19 P Sf 



TIOSS. ST 

Example II. At wliAt time will it be high water in the Downs, Sep- 
tember ^5, 18*r ? 

EpBCt fbr 1847 I* Maan'iige3eptaiiibarSfi,lB47 -" ledsjrK 

NiDObar fbr Septombcr 7 8 

Day of the month 35 

12h.«m. ■ 

46 Time at Downi (Table XIX.) 1 1 16 

30 ' 

■ 24 3::-^l 

Mmn'iage IGdayt. Subtract the time of a tide = 12 24 

High water in the Doinu 11 S9P.H. 

The preceding method of finding the fene of high water, which is that 
usually pracdsedat aea, is founded on the suppoution that the interval 
between the moon's passing the meridian and the time of fai^h water is always 
the same ; but the snn brings on the tides sooner in the first and third 
quarters of the moon, and later in the second and fourth quvteis, dian if 
tney were produced by the influence of the moou only ; hence it will ^ 
subject to an error on this account; besides which, the moon's age, as above 
found, will frequently be more than a day, and the moan's southing aijpve 
an hour wide of the truth. Wc shall, therefore, proceed to shew bow. the 



time of high water, at any given place, may be more accurately and expe- 
ditiously obtained by means of the following Tables. 


Table A. 


Table B. 




MONTHS. 


CORRKCTIONH 

To he added to the Time of 
High ^y^TEB at full and 
change. 


YEARS. 


Jan. 


Feb 
Apr 


Mar. 


- 


Jun 


JulyJAug 


SBp. 

Oct. 


Nov. 
Deo. 

8 

8 

¥r 
1 

12" 


1840 


2fi 


28 
8 

19 


18 


29 




1 


s 


4 


3'» 

Age. 


Correc. 


Age. 


Correc 


1R41 
1B43 
1B4.T 


7 

18 


y 
"M 


-w 


22 


sa 


14 
2G 

7 

19 
39 
10 





IT 


» 






le 


-f 


"1845" 








15 




1 
2 


h. m. 
fl 

36 

1 11 

1 46 

2 21 

3 1 

3 44 

4 37 
G 40 
6 58 

8 14 

9 17 
10 9 
10 S3 


15 
18 
17 
18 
19 
20 
31 
22 
23 
24 
26 
28 
27 
28 


h. m. 
12 8 

12 45 

13 19 

13 54 

14 30 

15 11 

15 56 

16 51 

18 

19 18 

20 31 

21 31 

22 21 

23 3 
23 43 


■n 


23 


22 
S 


2i 


2IJ 


a7 


ia46 






7 


8 


1847 




15 


14 


16 


17 





IE 


21 
3 




1848 
1849 


■2b 
G 


27 




2M 


3 


6 


8 




13 


15 


1B50 


17 
28 


18 

29 


17 

-BR- 


lU 










28 

T 

-w 

29 







1 


2 


3 


IT 


9 


11 


IO 


12 


13 


14 


15 








•M 












1R54 
1855 
185G 


1 
"13" 


^^ 


l3" 


3 






e 






15 




17 




2I> 


22 






24 




27 




2!l 


1 




11157 






t; 


7 


1!) 


M 






11 33 ,! 29 


1858 


15 


17 




aa 


-Hi 


12 8 


29| 





38. ON FINDING THE 

» fBtrbBi' '1V> die awnber found ia Table A, aoiiweThig to the giTe&^iWW 
in itheieft*«kie columit, and the giren month at the top, add the day w the 
mimA^i'iiie aamwill be the moon^s age on the given day5if it does-iM)! 
exceed 29 ; but if it does, subtract 30 from it, and the remainder will 'bd> 
httt^n^-: ^n opposite the moon's age, in Tabie B, will be foimd annm- 
bl^r ofihours and minutes, which added to the time of hig^ water at the 
giliren place on fiiU and change days, their sum will be the time of high water 
at:>fcfae place, past noon on the given day, from which subtract 1^ S4m. or 
24JI. 48m. as before, if it exceed those times. 

Example I. Required the time of high water at London on March 18, 
1848? 

^;In TaUe A, opposite 1848, and under March, stands the number 26,*to 
which add 13, the day of the month, their sum is 39 ; from which subtract 
80, and the remainder 9 is the moon's age. Now in Table B, opposite' the- 
moon's age 9, stands 6h. 58m., to which add 2h. 7m., the time at London 
on Ml and. change days, (taken from Table XIX.) ; their sum 9h. 5m. 
is the time of high water at London, on March 18, 1848, in the afternoon. 

Example II. At what time will it be high water in the Downs on Sep^ 
tcmberSl, 184a? 



.>■ 



The ««)»:• age, by Table A, it 16 days, opposite ) ^^^ ^ 

to wluch, in Table B, is J 

High waller in the Doinis, full and change ; 11 15 



<i< 



24 
12 24 



•ii 



"^gh water in the Downs, September 21, 1842..: 11 36 P. M. 



••; 
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ON FINDING THE 

LATITUDE BY OBSERVATION, 



^H£ latitude of a place is its distance from the equator, either north or 
sotitb, and is measured by an arch of a meridian, contained between the 
zenith and the equinoctial : hence, if the distance of any heavenly body from 
the zenith when on the meridian, and its declination, or number of degrees 
and minutes it is to the northward or southward of the equinoctial, be given, 
the latitude may thence be found 

To find the Latitude of a Place by the Meridian Altitude of the Sun. 

Rule. To the observed altitude of the sun'^s lower limb add the sun^s 
scmidiameter (1 6 minutes) ; but if the upper limb be observed, subtract it ; 



LATITUJ)& BY 0BSEKVATIOK. 9S^ 

from this sum or remainder subtract the dip aiisweiii]|^'to4lie^lieight4ifi the 
eyey (found in Table V;*), when the altitude is taken 1^ a fore «iDiMrf¥ktibii pi 
or add it in a bapk observation; and the result will bei theapparait alttonleT 
of the sun^B centre* » ^ . .>b/j)Z'3 

From the apparent altitude of the sun^s centre subtract therirefr«^o»i 
answering to ttiat altitude, taken from Table IV., and the remaiiideri wiHf^ 
be the true altitude of the sun's centre, whidi subtracted from ^0^^ will^ 
give the sun^s true meridian zenith distance; to be called north or souUi^^: 
according as the observer is to the north or south of the sun, at the tidib'- 
of observation."!' ■ -. ^ .' / i 

Take the sun'^s declination from Table X., noting whether it be north dt^ 
south. Then, if the zenith distance and declination be both nortb ot both 
southv add them together ; but if one be north and the other south, subtracf ^ 
the less frtnn the greater, and the sum at difference will be die latitude, of 
the same name with the greater. ' > 

NoTB. As the sun^s declination in Table X. is adapted to duf meridisui' 
of Greenwich, when the longitude of the ship is considerable, die detcHna^ 
tion should be corrected by a number of minutes takei^ froip/Tabl^ ^., 
placed at the bottom for that ptirpose, with tlie nearest degri^. an3wenf|£r ^ 
to the declinadon at the top, and the nearest degree of longitude in eimer 
of the side columns; die correcdon being found is tp 1^ ji^iied to the 
declinadon from Table X., as directed at the headrof Ti^ >^. 

EXAMPLE I. EXAMPLE IL 

June 18, 1841, the meridian altitude of the September 21, 1841, in longitude 60° E., 

sun*8 lower limb was 43° 18', the observer the meridian altitude of the sun's lower limb 

being north of the sun, and his eye elevated was 56° 26^ the obserY^tJ t^^^ south of 

18 feet above the surface of 'the sea: required the sun, and the height of nis eye 26 feet: 

the latitude of the place of observation. required the latitude. 

Obs. alt. of sun*s lower limb 43 18 Obs. alt. sun*s lower limb 56 26 

Sun's semidiameter + 18 Semidiameter + 16') , ,| 

— r— r Dip (tf horizon.. — 5) ' 

Obs. alt. sun's centre 43 34 

Dip. of the horizon — 4 App. alt sun's centre 56 37 

. ' " : * ■ ' Re&action ......... .i..i..^...t:./... >^ 1 

App. alt. sun's centre 43 30 ... ' 

Refraction — 1 True alt. sun's centre 66 36 

90 

True alt. sun's centre 43 29 

90 Sun's zenith distance , 33^ ^JS. 

^ Sun's declination ..... 0° 4^1' A ^c^tm 

Sun's zenith distanee 46 31 N. Corr. for long. + 4 j « " . IT t?V 

Sun's declination 23 26 N. - — t^ .. ., 

Latitude 32 39 S. . 



Latitude 69 67 N. 



!1 ' 



• \lu. 



* When the horizon under the sun is obstructed by land, the dip is to be tnkki 'firoM ' 
Table VIII. with the height of the eye, in feet, at the top, and estimated distance from 
the land in the left side column. ^ .^ \,.,.x ,^\ 

f It is a custom among seamen to add 11 or 12 minutes to the observed altitude of the 
lower limb (being the difference between the semidiameter and the dip), and to op^it ^e 
corre6tion for r^&action -iJtoge^her ; but this n^ect will frequently produce an errpv of 
seve^ mil^ in the Istitude, eflpedaHy wh«n (he meridian altitude i^ small. ' V'VM.itV^^WiV 



80 



OF FINDING THE 



EILAlMPLE IU. 

Jmoary 9, 1840, in kxngitiide IW W., the 
DMridian altitude of tha sun's upper limb was 
60^ 15' South, the obsenrer being about 3 miles 
fnm the land under the sun, and his eye 
elevated 22 Iset : required the latitude. 



EXAMPLE IV. 

December 25, 1841, in longitude Si^ W^ 
the meridian altitude of the sun's lower limb, 
by a back observation, was 18** 28^ Sovtii, 
the height of the eye being 30 fbeti l e qdi ed 
the latHude. 



Obs. alt. sun's upper Hmb 89 14 

Semidiameter — 18') 

Dip (Table Vni.) - 5 f "" 



21 



Obs. alt^ sun's lower Umb . 
Semidiameter + 

Dtp + 



'*} 



16 



28 
20 



App. alt. sun's centre 
Refraction 



True alt. sun's centre. 



G8 5:i 

- 

88 53S. 
90 



App. alt. sun's centre 18 48 

Renaction — 5 



True alt. sun's centre 18 46 8. 

90 



Sun's zenith distance 21 

Sun's declination 22® 12^) „„ 

Corr.forkmg. — 3 ( ^^ 



7N. 
9S. 



Sun's zenith distance ... 73 15 N. 

Sun's declination 28° 24' I «• oj e 

Corr. for long. - ^^ J- /3 24 &. 



Latitude 



2S. Latitude 49 51 N. 



When the altitude of the stui'^s lower limb is taken by a fore observation, 
the correction for the joint effect of semidiameter, dip, and refraction may 
be obtained at once by Table IX., which is to be entered with the observed 
altitude in the left side column, and the height of the eye at the top, cor- 
responding to which will be found the correction in minutes and tenths ; 
and as in this Table the sun^s semidiameter is assumed at 16 minutes, its 
variation from that quantity, ih each month of the year, is given at the 
bottom of the Table, and is to be added to, or subtracted fbom, the cor- 
rection found in the Table according as the sign + or — is prefixed to it. 

The simplicity of this Table will appear sufficiently obvious in the fol- 
lowing Examples :— 



EXAMPLE v. 

Aug. 22, 1841, in longitude 105° W., the 
meridian ^titude of the sun's lower limb was 
77° 51% the obsenrer being south of the sun, 
and the height of his eye 30 feet : required 
the latitude. 



EXAMPLE VI. 

November 21, 1842, in longitude 65® £., 
the meridian altitude of the sun's lower limb 
was 47° 37' S., the height of the eye being 
18 feet : required the latitude. 



Obs. alt. sun's lower limb 

Corr. from Table IX. ... lO'. 4 
Corr. for May —0.2 



77 61 



Obs. alt. sun's lower limb 

Corr. from Table IX. ... 11'. 
Corr. for November -f ^ • ^ 



47 37 S. 



10.2 or + 10 



11. 2 or 4. 11 



True alt. of sun's centre 



78 
90 



True alt. of sun's centre 



47 48 
90 



Sun's zenith distance 11 59 S. Sun's zenith distance 42 12 N. 

Sun's declin. 
Corr. for 



5lin. TableX... li® 47'\ n ^i v Sun's dedin. Table X... ,19^ 66' j ,a «• c 
long. IO50W. - 8/ *^**^- Corr. for long. 86<> E. ... - 2| *** ^^ =»' 



Latitude 18 8. Latitude 22 19 N. 



LATITUDE BY OBSERVATION. &l 

The sun^s declination, as given in Table X., is calculated particularly 
for the years 1840, 1841, 184S, and 1848, but will serve for several sub- 
sequent years by applying the correction from Table XII., given at the 
bottom of the last two pages of Table X. ; it contains the minutes of change 
in the declination that tiuces place in periods of four years. The Table is 
to be entered with the period of years in either of the side columns, and 
the month and nearest day at the top ; the corresponding minutes of cor- 
rection then found, are to be added to, or subtracted from, the declination 
taken from Table X., answering to the number of years, reckoning in periods 
of four years, prior to that of the ^ven year, as directed at the head of the 
column; that is, the correction is to be added when the declination 16 
increasing, or subtracted when decreasing. 

Example. Required the aun^s declination at noon on February ^Oth^ 
1852, at the meridian of Greenwich. 

The year 1852 being a period of 12 years after 1840, find the declination 
in Table X. for the given day in the year 1840, which is 11® 8' S. ; oppo- 
site the period of 12 years, and under the 19th of the month, will be found 
the correction 2^, which is to be subtracted &om the above declination 
11^ 8' S.y and the remainder 11° & S. will be the required declination. 

To find the LaHHuie by the meridian Altitude of a Star. 

Rule. From the observed altitude of the star subtract the dip and 
refraction from Tables IV. and V., and the remainder wUl be the star s true 
altitude, which subtracted from 9(P will give the zenith distance : to be 
called north or south, according as the observer is north or south of 
the star at the time of observation. Take the star'^s declinatioA from 
Table XIV., and reduce it to the time of observation.* 

Then, if the zenith distance and declination be both north or both south, 
add them together ; but if one be north and the other south, subtract the 
less from the greater, and the sum or difference will be the latitude, of the 
same name with the greater. 

* The right ascexudons and decliiiBti<ni8 of the stars contained in Table XIV. being com- 
pated for the beginning of the year 1840, if their places are required for any time subsequent 
to that year, the annu^ variation both in right ascension and declination must be multiplied 
by the number of years elapsed since that time, and the product will be the variation man 
the beginning of the year 1840 to the given year. This variation must alwayil he 'Added to 
the right ascension for 1840; but the variation in declination is additive or subtractive 
according as the sign + or ^ is prefixed to the annual variation ; then the sum or remainder 
will be £e right ascension and declination for the given year. 

Example. Required the right ascension and declination of the star Aldebaran for the 
year 1848. 
^ h. m. 8. o / // 

Starts right ascension, 1840 4 26 45 Starts decHnation, 1840 16 10 54 

Annual variation 3.43 x 8 s <f 27 Annual variation 7*V4 x 8 s; -f 1 4 

Starts right aaeension, 1848. 4 27 12 Star's declination, 1848 16 11 68 



•««JSS%7lXffi^tkll 'or the it^ ilMtt^Aff, Ad'&M^ltiriXle^t'WUur 
NM»i<)frtV4^r>l(W4.tllB height <rflili<7B of tlM ffe b«iB(;ai^«Mi «g^ Jli«,fifr 
»,W = ;mTfP)',*'^ff''^t' ■'„ , . *^- . ■'. -O. .-.lb ,UV.^ 

OUJLKiif'jtUAtfHUl..Ji.';..X^.~ U M 
Dip of horizon — 4 



'..l.lJi.Mii 



True (It. O^i^Idabktan S3 31 



App. alt. of F 
Rafnction 

Tnis ih. of Fomallunt . 



U^n^ 63 40N. Lttitode iS BTK' 

~' " To^find the Latitude by an Altitude of the Polar Star. 

^■Itbkt, To the Bun's right ascensioD, taken from Table XVtIlf Ud 
ttie ttme since noon vhen the altitude was obgerred; their Sum (r^eti'tji^ 
Zi hduiE, if it exceeds that quantity,) vitl be the right aecenilon H^ttK 
mendian, with which enter Table XVI., and ttii ihe corregpobdiUb: M^-' 
rection to, or subtract it from, the star's true aldtude, as directed 'm"ffi(K 
Tabic; the sum or remainder will be the latitude.* ' "' '. '■■'""■■'" 

,, EXAMPL,E I. JEKAJ(PLE tft-. r, ■.■jittniin 

JVlHy ai, 1841, thu idtiEude of tho Polar DaoMtlMr 30, 1S41, ateh.80p^p«Ma*|in4 
Star wa« observed to be 60° Iff, at lOli. Igm. the •Itltods of tbo poUr Star WM| ^Tf.Sv, tha 
past n(Kni,ihehol|;ht of the eye being 30 feel: heii[ht of the eye Wnp 30 (Mt f k^qolvM iUtl' 
lieauired the Ulrtude. Utitnda. 'in, '-i j.il 




dtS. •it. «^pd» 8tM ..-'.-.'..."..! 60 18 

DIK*P*efco*l«oii j;.*! . 

....>,..,.„.,..,.iif.2_! 

8&^'inle^lit(Mli"L'. .'...-.:... Mi 13 

OWl-.iyMn'H)!aXVT.tolK»daW 1 39 



i 81 4aN. ,IiW}tai4e. 28.07^ 



«M' WWAi^er tWIuMdtttt Mat owi W iSa 
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LATITODE BY OMCBVATION^ VS 

To find the Time of a Star's Paaaage over the MMdUm vf any Place. 

KujLE. From die star's right ascenaon, found in Table XlV., sUbfr^t 

the sud'b riffht ascenmon, taken irom Table XVII., inareaaing the Bta^ 

right aaccnsioii by 24 hours, if it be less than the sun*B, and tlte reUaiail^ 

y^ be the time of the star's pasang the meridian in thfe aftemdon ; biit ^ 

it exceed 12 hours, subtract IS hours from it, and the tenuindes inll b> 

the time after midnight - * ' 

EXAUPLE I. EXAMPLE II. 

At what time will the Mar Aldeboran come At what time will tlie star Fomslhnut ronie 

to llie meridian on Januaij 20tli, 1840 ? to the meridian on July 12th, 1840 F 

Aldebaian's right MCension i 27 Fomalhaut's right auennon 22 49 

21 Sun'i right aicenuon 7 3J> 

28 27 IS '54 

Sun's riglit ascenaton (Table XVII.) 20 8 .12 i 

Time of War's passing the maridian 1 o lo Time of mar'i passing the meridian \ - -. 

in tbe afternoon ( *_ in the momiog f 

The times of the priiMnpsl Btais pa^nDg the meridian may be found more 
expeditioualy and correctly by Table X v., where they are given for every 
fifth, day of each month throughout the year, beginning on the first day of 
each mQUth : and aince the stars perform a revolution, or return to the 
meridisn, in S3 hours, 56 minutes, and 4 seconds, of mean solar time, tliat 
is, about 4 minutes earlier every day, when the time of their transit is 
required for any intermediate day, it may be found by multiplying the 
number of days since the preceding one ^ven in the Table, by 4, and sub- 
tVftetins; the product &om the time of the transit on that day ; the lemiffli- 
der viA dien be ^e time of the transit on the day required. Siqipoke,^ 
for example, we want to know at what time the star Aldebaran will 
pass the meridian on Febmaiy 14th. Now, by the Table, it appears 
that the star will pass the meridian, on the lltb of that month, at 6h. 46m. 
P.M.; then to find the lime of its transit on the 14th, multiply S, the 
number of days since the 11th, by 4; the product, 12 minutes, subtracted 
from 6h. 46m., will give 6h. 34m., the time of the Etar''a passage over the 
meridian P. M. on the 14th February. 

By the aasistsnce of this Table the method of finding the latitude by 
the meridian altitude of a star will be greatiy facilitated ; for when we 
know at what time nearly a star will pass the meridian, and its approximate 
altitude at .that rime, tnere can be no difficulty in making the requisite 
observation to determine the latitude : these opportunities occur frequently 
in the course of a clear night, and may be put in practice by any person 
otherwise unacquainted with the stars in the beavens. 

In the first place, the altitude of any star when pas^g the meridiani 
may be found by adding together the co-latitude of the place of observation 
ana the declination of the star, when they are of the same name, or takibg.. 
their difference when of contrary names^ the altitude to be reckonodftwat 
the south point of the horizon, when the latitude is north, and the contnuy 
when south ; but when the sum exceeds 90°, it is to be taken from 180P, 
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OF THR VARTATTM OF THE COMPASS. 



and reckoned from the opposite point of the horizon, that is', firoth the 
north in north latitude^ and from tne south in south latitude. '' 

•Thus having the time of the starts transit, or passage over the meandiaii, 
by the Table, and its meridian altitude nearly by calcmation, set the index 
of the quadrant to that altitude, and a few minutes before llie time of the 
starts transit^ direct the sight towards the north or south points of the hori- 
zon^ aa shewn abore, and the reflected image of the star will be perceived 
in the horiron-glass, upon or near the horizon, which being brought into con- 
tact with it, and kept so until it arrives at its greatest or meridian altitude, 
and then read off tne quadrant, the latitude may be found by calculation. 

To find the Time of the Sun's Rising or Setting, and the 

Length of the Day or Night. 

RuLX. Look for the latitude of the g^ven place in one of the side columns 
of Table XIII., and for the declination of tne sun (taken from Table X.) 
at the top ; then, opposite the former, and under the latter, will be die 
time of tne sun^s setting, when the latitude axkd declination are of the same 
name, or of its rising when thev are of contrary names ; and this subtracted 
from 12 hours, will give the tune of the sun^td rising in the former case, or 
of its setting in the Tatter : double the time of his rising will be the length 
of the night, and double the time of his setting, the length of the day. 

'%fzAHPLEli Required the time of the gan*g Example II. Required the time of the 

riling and setting, with the length of the day sun*B rising and setting, with the length of 

B^A iv^ht, in Utittide 49® N., on June lOti^ the day and night, at Edinburgh, in latitude 

iS^O. . 56° 6T N., on November 17th, 1840. 

By Table X. the sun's dediu. is 23® 3' N. By Table X. the sun's declination isWefS, 

OlWsite the latitude 40^, and under the Opposite the latitude 66°, and und^ the 

dedin. 23®, is found the time of the sun's dedin. 19®, is found the time of the tun's 

setting 7h.67m* rising 8h.3m. 

12 12 



>.i .< 



Time of sun's rising 4 



Time of sun's setting . 



3 67 



Double the-setting is length of the 
day ....^1 

Double the rising is length of the 
night ., 



15 64 I'oiible the setting is length of the \ ^j ka 

day r 

g g Double the rising is length of the) |g ^ 
night j 



OF THE 



VARIATION OF THE COMPASS. 



*/ 




point of the compass, 

north point of the horizon. 

The variation of the compass is found by comparing together the sun's 
tru^, and magnetic amplitudes 



OF THE VARIATION OF THE COMPASS. 85 

The TRUE AMPLITUDE of any celestial object is an arch of the horizon 
contained between the true east or west points thereof^ and the centre of 
the object at the time of its rising or setting ; or, it is the degrees and 
minutes the object rises or sets to the northward or southward of the true 
east or west points of the horizon. 

The MAGNETIC AMPLITUDE is an arch contained between the east or 
west points of the compass, and the centre of the object at rising or setting : 
or it is the bearing of the object, by compass, when in theliarmni* 

Tofiiid the SurCs true Amplitude. 

Rule. Look for the latitude of the ^ven phice in one of the left-hand 
columns of Table XII., and for the sun^s dedination (taken from Table X.) 
at the top of the same Table. Opposite the former, and under the latter, 
will stand the sun'^s true amplitude, which is to be reckoned from the east 
in the morning, Mid from the west in the afternoon, towards the notth or 
south, according to the declination. 

Note. When the minutes of the latitude or dedination are nearly SOy 
or half a degree, the mean of the amplitudes found for the two nearest 
degrees will give the. true amplitude. 

EXAMPLE L 



.1^ » 



Required the sun^s true amplitude at rising in latitude 50^ JNT., when the 
sun'*s aeclination is 9^ N. 

Opposite latitude 50°, and under the declination 9°, stands 14° 5^ to be 
reckoned from the east, towards the north, because it is at rising, and th^ 
declination is north ; hence the sim'^s true amplitude at rising is E. 14? 5'' N^> 
orE.byN.iN. 

EXAMPLE n. 

Required the sunn's true amplitude at rising and setting in latitude 84° 29^^ 
when the declination is 18° N. 



True amplitude by Table XIL for lat. 34^ and decHnation 18^ ... 21 S3 
^ ^ «* •» 35 and declinatioii 18 ... 22 10 






2)44 



Sun's true amplitude r equired ;..; 22 1 

Hence the sun's true amplitude at rising is £• 22^ 1' N., or £« N. £. nearly; and at setting 
W, 22° 1' N. or W. N. W. nearly. 

EXAMPLE IIL 

On what points of the horizon will the sun rise Mid set on November 15th, 
1840, at St. Petersburgh, in latitude 59° 56' N. ? 

By Table X. the sun's declination is 18® SC S. * . ' 

i->:- True am^tude by Table XII* for lat. 00*' and declination 18^ ... 38 10* 
.;., . ^.- ^ ^ ^ 60 and dedinstion 1{^ ..^40 38 






2)78 48 



< .T-iJt 



Hence the sun will rise E. 39° 24' S., or S. E. \ E., and set W. '^G^^ 24' S., or ^. #. 4^» 

F2 



36 OF THE VARIATION OF TUB COMPASS. 

To find the Variation of ike CompoH by the true and magnetic 

AmpUtudea. 

Rule. Haidn^ foood the frue amplitude' by die preceding method, and 
the maj^etic amplitude by a compass, if they be both north, or both south, 
theu: difference will be the variation ; but if one be north, and the other 
south, their sum will be the variation ; and to know whether it be easterly 
dr westerly, suppose the observer looking towards that point of the cxmipass 
representing the magnetic amplitude ; then, if the true amj^litude be to 
th^ ri^t hand of the magnetic, the variation is east, but if to theleft 
hand, it is west. ... ,.,(^ 

EXAMPLE I. • 

...Ju]|y.3,I^0,in latitude 9^ ilO'S., the sun was observed to rise E. \9PSi^^:i 
required the variatbn of tne compaj^. ? ., u 

■ " " ' By Tabfe XII. the lun's true imipHtiide is E. ... 23 18 N. . >ri . 

ri.iu >i ji By (XNnpati the luti't magnetic amplitude it £.., 12 SON. 

.,.:, . , Variation of the compass is 10 48 West, l)eeMM'lfie 

tr^e ampmude is to the left of the magnetic. -i..— . , i . t 

.iH„..':...-'.' , .J ' EXAMPLE XL 

' Scrpt^vnber ^, 1840, in latitude 26^ 82' N., the sun's centre was obsery^ 
td (Jet'W. 9*15^8.: Required the variation of the compass. V'.j 

I I 

)>:i) \h- . • By {Table XXI. the sun*B true amplitude is W.... 3 21 S. 

By compass the sun*8 magnetic amplitude is W.. 9 15 8. ' ' ' ''^** 

Variation of the oompaas is 5 64 £as$» becaueijr the 
trwH ain{>lit«4e Se to the xight of the mi^netic. ' . . 

EXAMPLE XXI. J 

. Qctober 48, 1841, in latitude 9° 7^N., the sun^^s centre was obilerved to 
trise £. 1° 40^ N. : required the variation of the compass. 

o / ■ I*, t: 



By Table XII. the sun^s true amplitude is £. ... 9 37 8* 
By compass the sun*s magnetic amplitude is £« . 1 40 N. 



4 i 



. . ' Yariatipu of the compass is 11 17 Bast, iye^axue'imi 

true fBnplitude is to the right of the magnetic ■ n • vj 

EXAMPLE IV. '/ '/ 

Being at sea in latitude 43^36' N.,and longitude 36° W. on February 13th, 
1841, I observed the sun's eentre setting W. 5° 45^ N. : requirec^ .the 
variation of the compasli. 



-. ■ I . . J 



By Table XII. the sun^s true amplitude is W... 18 46 6i .. ... 

By compass the sun^s magnetic ami^itude is W. 5 46 N* 

■y '„■.',/ , Variation of the compass is 24 31 West, because the 
true am'pmude ts ^ i)bi9 left oC the magnetic. ....... ,»,. 



I ■ t 



? '.i i 



(.37) 



>' • M*J »•"' It; 



cV:>t •■• i.^' 
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A JOVISLIHAL AT SE4.-.:Tf -rr.H 

-' ■ ; i'ii ■)''.tij'.'i;ift III: 

A Sea Journal is a book wherein is registered ^n exact a^gi j^^lfur 
account of the various occurrences that hiqppen on bo^d a siup ijl^i|;ig h^^jf 
voyage^"; but more particularly those cpnceniing the ^^hjIpX;^ 9^V 

that her situation may be known at any time required. )^ y*/ . i f, 

For this purpose tnere is kept in th^ storage, or some other convenient 
part of every ship, a lar^e board, painted black, palled, the Log Board, 
which is usually divided into six columns: the 'firsts oh the1eft4)an:d^^<^on« 
tains the 24 hours from the noon of one day tothdn^ybti^Ptheifollc^Wiiig; 
the second and third columns are for the kpots and fa.i^^p^s^.the ship runs 
in half a minute, or the miles and tenths 4n an hour^f:;r,/tba fourth column 
contains the courses steered by the compass ; in the fifth the winds are 
entered; and in the sixth, the various remi^ks,.such,a^,the, s|ate of the 
weather, the sails set or taken in, the observations made for ascertaii^ng 'l^tie 
^hip''s place, the variation of the compass, and whatever else may be thought 
necessary. All these particulars are entered every day* ^MiKmrnt^tp a 
book, divided into columns exactly like the log^boacd, and eall$!d ihocXigf;^ 
Book. From this book the navigator makes the necessary deductions, 
relating to the ship'^s place, every day at noon ; which (jp^tion is called 
doing a Day^s Work. 

While the ship is in port, the remarks entered in the log-book are called 
Harboctr Work; and the account of the sbip'^s way^ &Cb keptiafn&eayiis 
termed Sea Work. 

In Harbour Work the day is estimated according to the ciidl reckoning, 
as on shore — ^that is, from midnight to midnight; biit £tt seaV 0ie 'days^ 
works being made up at noon, are dated the same as the civil (la^, sb tli&t 
the days^ works marked Monday, began on Sunday at noon, and ended on 
Monday at noon ; hence the day by the ship^s reckoning, which is called 
.the nautical day, begins twelve hours berore the civil day-f- : the first 
twelve hours, or those contained between noon and midnight, being marked 
P. M., signifying post meridiem, or afternoon, and the other twelvtfildlti^, 
A- M., signifying ante meridiem, or before iioon:|:. 

.,_^.... _ ^ ■ i " t V ^* " -I J ]> m ;^. ,^^ 

' * In tne lloyal Navy, and on bdard i^ps that undertake an East India or ether l<ing t^Me) 
the log is hove every hour ; but in short trading vessels only once every two ho^rp. ^f^ 
last circumstance ihakes no difference in the computation, excepting that the knbra 'a£nd 
fathoms run on every course by the log, must l;»e, doubled^ to. give the whple distance. 

t In compliance- with an order fi^oni the Adinirall^, the.NjayyliOgs.are dated at mid- 
uight, in order to correroond with the civil mode of redconing tiinei 

■" f- As the- asti!<^nomicaI day begins at noon of the civil day, which is the end of the nautical 
day, the declination of the sun, used in determining, the lati[tucte by f^ inerid^w alti^u^a^ is taken 
out from the Tables, or Nautical Almanac, for the noon of the civil day. "^ » -. * n .1 



S^ METHOD OF KEEPING A JOURNAL AT SEA. 

When a ship is bound from one place to another that lies so far from her 
that she is obliged to leave the land, at the time of losing siffht of it, the 
bearing of some place is to be observed, whose latitude and longitude are 
known ; which, together with the estimated distance of the ship from the 
land, is to be set down on the log-board. This is called taking a departure. 

TO CORRECT THE COURSES STEERED BY COMPASS. 

The variation of the compass, which is usually found by observation, as 
already explained, must be apptied to all courses steered, and on all bear- 
ings taken by the compass, m the following manner. Suppose yourself 
placed at the centre of the compass, and looking directly rorward to the 
point you are to allow the variation from ; then, if the variation be easterly, 
allow It to the right hand of the course steered, or bearing taken by com- 
pass ; but if westerly, to the left hand ; by which you will obtain the true 
course. 

For example, suppose the course steered by compass is N. E. by N., and 
the variation is 1 pomt westerly; now, 1 point to the left hand of N. E. by N. 
is N. N. E., which is the true course required. Again, suppose I set a 
Cape, and find it bear from me S. W. by compass, the variation being 
1^ point easterly: here 1^ point allowed to the right hand of S. W. wiD 
give S. W. by W. ^ W., the true bearing of the land. 

The courses must likewise be corrected for leewajr, the nature of which 
may be thus explained. When a ship is close hauled, and the wind blow- 
ing' fresh, that part of the wind which acts upon the hull and rigging, 
together with a considerable part of the force exerted on the sails, tends to 
drive her immediately from the direction of the wind, or, as it is termed, 
td leeward. But since the bow of a ship exposes less surface to the water 
than ^e side, the resistance will be less in the first case than in the second : 
the velocity, therefore, in the dfarection of her head, will, in most cases, be 
greater than the velocity in the direction of her side, and the ship^s course 
^Ihe between the two directions. Now the angle contained between the 
Ime of the ship^s apparent course, and the line she really describes through 
the water, is tettn^if her Leeway. 

The quantity of leeway to be allowed will depend upon a variety of 
civpumstances ; as the mould or trim of the ship ; the quantity of sail 
she carries; her velocity through the water, &c. : hence no ^neral rules 
caw be laid down with accuracy that will determine the quantity of leeway 
at all times. The following nave, however, been usually given by most 
writers on Navigation. 

' L When a ship is close hauled, has all her sails set, the water smooth, 
widi « light breeze of wind, she is then supposed to make litUe or no 

leewav 

2 When the top-gaUant sails are handed, allow one point ; 

si When under double-reefed topswls, one point and a half; 
""4- When under close-reefed topsails, two points ; 
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5. When the top-sails are handed, three points and a half; 

6. When the fore-course is handed, four points ; , 

7. Wh^i under the main-sail only, five points ; 

8. When under the balanced mizen, or mizen stay-sail, six points ; 

9. When under bare poles, seven points. 

As these allowances depend entirely on the quantity of sail set, and the 
heave of the sea, without having any regard to the form of the ship, or 
nature of the cargo she mav have on board, it is evid^it they can only be 
considered as probable conjectures, and may indeed serve to work up the 
day'^s work of a journal that has been n^lected. But since the computation 
of a ship^s way depends much upon the accuracy of this allowance, it should 
always be the duty of the officer of the watch carefully to observe the 
lee-way, and either allow it upon the courses steered, berore they are put 
down on the log-board, or else set it down in a column reserved for that 
purpose. 

The leeway that a slup makes may be easily estimated thus : draw a 
smaU semicircle on the tafiail, with its diameter at right angles to the shipV 
keel, and divide its circumference into points and quarters ; then observe the 
angle contained between the semidiameter which points right aft, and diat 
which points in the direction of the wake, audit will be the leeway required. 
But the most accurate method of determining the leeway is to have a send* 
circle drawn on the taffirail, as before described, with a low crutch or switel 
in its centre. Then, after heaving the log, the line is to be slipped into thof 
crutch just before it is drawn in, and the points and quarters contained^ 
between the direction of the log-line and the fore and aft line of the semjk^ 
circle, will be the quantity of leeway. 

The leeway being determined, is to be allowed /hwi th^ trted, that : 
is, to die riffht hand of the course steered, when the larboard tacks are 
aboard, and to the left hand when the starboard tacks are aboard*^ 
supposing yourself looking from the centre of the compass towards that 
pomt the snipes head is £rected to. For example : suppose a ship sails 
S. W« by S. by compass, with her starboard tacks aboard, and she makeft 
one point leeway ; her course corrected for leeway will be S. S. W., being 
one point to the left of her course by compass. Again, if a ship dose- 
hauled sails N. E. when the wind is N. N» W., and makes 1^ point iee*way, 
her true course will be N. £. by E. ^ £. ; because, having her larboa^ 
tacks aboard, 1^ point is to be counted to the right hand of the course by 
compass. 

The Examples in the following Table, where the courses steered, with 

the lee-way and variation to be allowed on each, are ^ven from thence 

- - ' 

* When a ship is dose hauled, certain ropes, called locifef* ^Hnich are fastened to the loir«r 
comers of the main and foresails, are hauled forward on the weather side, or that next the^ 
wind, in which case those tacks are said to be aboard. WI^bu a ship is dene hauled, tibial is, 
when she sails as near the wind as she will lay, with the wind on the right hand, ^e has 
her starboard tacks aboard, and is said to sail on the starboard tadc But if thfr wi^d be on 
the left hand in the same manner, she has her htfboard tacks aboard, and ia said to sailii^n 
the larboard tack. 
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Wrtt. 
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X. K. 4 E. 

W. X. W. I W. 

5. br W. f W. 

X.^.WK. 

S.S.W, 

• S.E.WE.fB. 

W.J N. 



In lt«rd l>lwwiug wentlicr, with a contr a ry wind and s hi^ Mtt it ii 
JHtWMiaililti u» ffuin any advaiitaffe by aailiDg ; in audi caaei, taenfiiitfdK 
iilijei-l i« V/ aviml, an much as pcwaible, bang driren back. Widi dv 
inttrilii'ii it in unual ui lic-tu undir no more uil than ii luffirient to pieMit 
till' vintntit mUluff wbich t)ic vckmI would otherwise acquire, to the endlD- 
geriiiK tliit iiia«u mill ri|f((irif(. When a ihip is btought-to, the tiller b wit 
gradimtly ov^r to feewnni, wliicti brinn her head round to die wind. W 
wiiiiltljt'iifmviii^ vttryliuli-iKiwtrontTicHulstheshipIoaeabevway&nnigli 
Mib wainr, wliii-Ji in^iuiiiiff lo act upon the rudder, ner head Alls ofTftfliK 
Mix wind, iIik mmI wliicli nIii' hiu wet fillK, and ^vea her frcah way tbroa^ 
tlm witttif i wliii'li Hiainp i>ti tint milder, bringH her head again to the wino* 
'I'liilB, thii >ilii|i liBM A kiiiil of viliratory motion, coming up to the wind, an' 
Hilliiiu i)ir IVniii it nlwrimtfly. 

WTitui a Bbli) i« lyiiiif til, nliMirvK tho jwintB on which she comes up ano^ 
lulU lilt', mill lukitthti midilitt imint fur the apparent course ; on which aUo^ 
lliti vai'ittlinii Hiid W wny, niiil yi>u will have the true direction of the dii^ 
l''iii i>«HUi|ilu : NiipiHuiti a ahip Iviiig-tii uiuItT a main-Bul, with her atarfooaifl 
iuiitt Hlmitnt, iUHi»<a up it by H., hikI rallN iilT N. £. by E., there being on^ 
\M\M wnbhii'ly variattiiiii aiul ahv niaktm live points lee-way, what couis? 
iliH-B kliK iiiukx gimd 'f '\'\w iiiiildlu miiiit bt^twn-n K by S. and N. E. by £- 
U !■: by N , ftimi w liii-b, nitiiwiiitt nvw imiiit- n» the left hand, because the 
kUibiHitl \m\» HIV HbiMi'il, (ji» I'B till' t'^'ikim', focTt'cted for Ice-way, N. N. E.4 
timii »bW-ti, alli'^iitg WH« I'l-iiii w t)iv Ivft hand, because the -rariation i» 
KVbt^iU. Mill uivt. ibu inui sHtiuita N, by K. 

tn tiHntiU Hliutg K »>Miit, In a 

vinfiwl ill lh» 'l"t**<u«i» TiJiii ^^^^^^^^^^^^^HhlKice; »• 
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On leaving the land, the opposite pdnt to its. bearing -frpoi the ship, 
with the variation allowed, and the estimated distance from it, er^. |o l^.set 
down in the Traverse Table as a course and distance. 

The computation made from the several cou r ses,, corrected as aboveyL and 
thieir corresponding distances, is called a Day^s Work; and the snip'^s 
pllice, as deduced therefrom, is called her latitude and longitude by Accoitnt, 
or Dbab R£Ckonix6. 

If the course and distance made good by a ship, as estimated fron the 

compass and the log, could be accurately ascertained, nothing more would 

be necessary in determining a ship''s place at any tune during her voyatge; 

for the course and distance being known, the dinerence of latitude andllon- 

gif ude, and hence the latitude and longitude she is in, may be readily fcjund 

by any of the methods shewn in the various Sailings ; but on account o^ the 

many accidents that attend a ship's way, such as swelling of the sea ; differ- 

ent rates of sailing between the times of heaving the log ; want of care at 

the helm ; unknown currents ; sudden squalls ; improper allowances for 

variation and leeway; the inaccuracy of ^he glass andlog-Hne, -fee. ; the 

latitude of the ship, as deduced from the reckoning, will frequently differ 

considerably from the latitude by observation, and hence the diffeifend^ of 

longitude and longitude in by account, will be likewise erroneous. No^'^, 

after all proper allowances are carefully made, the latitude by account a|^ 

observed latitude should disagree, it is then recommended by some autW^ 

to. correct for supposed errors in the courses and distances. Thus, . if jjkne 

xrourse be near the meridian, the error is supposed to arise from the distaiict^ 

because the error in the course must be sensible, to make any considerably 

^rror in the difference of latitude; if the course be nearly east or west,, then 

the error is supposed to result from the course, as an error in the dist^nfp 

inust be very great to make a considerable one in the latitude ; but if tl^e 

eourse be near 4 points, then the error in the latitude is attributed partly 

to the course and partly to the distance. The Rules founded upon thefe 

suppositions, it must be confessed, are, in general, little better than gueifa- 

-:wark : however, as they may be sometimes useful, we think it proper to 

intafoduce them here, with examples worked by inspection. 

;?'•■ . ' ■ . . i 

V.I..-- ;■ : : • .^ 

.i--. -.■.■■ . . ' ■ 

j: .:!■'. RULES FOR CORRECTING THE DEAD RECKONING. 

-.1 . . ' > . 

.;.()"- K. . . . CASlE I. 

t >i L . ■•'. ■...-. 

^ ttdijiu JfTA^n the Error is siepposed to arise from the Distance. 

" ; . ■ H 

9d MbkM^ With tbe cpunie found by the difference of latitude and depaf lure 
Merci^fH«4U]4 tb^ ineriiliond diffi^renceof latitude between itbe obsertii^ 
<iil|jiihriiill|i|jicBgwttgft3eg hMagitttde> . mii 
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EXAMPLE. 

Yesterday at noon ite were in latitude 39^ 18^ N., and by observation 
this day at noon we are in latitude 37° 48^ N., having made by our 
reckoning 107 miles of southing, and 64 of westing: required the true 
difference of longitude. 

The difference of latitude 107 and departure 64 eive the course $} 
points ; then with the same course and the meridional difference of latitude 
between the two observations 115, the difference of longitude is found to 
be 69 miles. 

CASE II. 
When the Error is supposed to arise from the Course. 

Rule. With the difference of latitude and departure by account find a 
distance ; with this distance and the difference of latitude by observation 
find a course; then with this course and the meridional difference of lati- 
tude between the two observations find the true difference of longitude. 

Or, with the distance by account and difference of latitude by observa- 
tion find a corresponding departure ; with which and the co-middle lati- 
tude between the observations find die true difference of longitude. 

EXAMPLE. 

Yesterday at noon we were in latitude 38° 52^ N. ; to-day at noon wc 
are in latitude 40° 18' N., and by account we have made 68 miles of northing, 
and 212 of westing : required the true difference of longitude. 

With the (Ufference of latitude 68 and the departure 212, the distance 
is found to be 2^3 ; the distance 223, and the difference of latitude by 
observation 86, give th^ true course 67° ; this course and the meridional 
difference of latitude by observation 111, give the true difference of longi- 
tude 261 miles. 

Or, the distance by account 223, and the difference of latitude by obser- 
vation 86, give the true departure 205 ; the co-middle latitude between the 
observations 50° 25', i^nd the departure 205, give the correct difference 
of longitude 266 miles. 

CASE III. 

When the Error is supposed to arise ioth from the Course and Distance* 

Rule. With the difference of latitude and departure by account find a 
distance ; with that distance and the difference of latitude by observation 
find a corresponding departure ; which add to the departure by account, 
and tale half their sum for the tnie departure. With the true depatiture 
and the difference of latitude by observation find the true course ; with 
which and the meridional difference of latitude by observation iind the true 
difference of longitude. 
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EXAMPLE. 

Yesterday at noon we were in latitude by observation 6^ 40' N., and are 
this day at noon in latitude 54P %%* N., having made by account 84 miles 
of nortning, and 76 of westing: required the true difference of longitude. 

The difference of latitude 84 and departure 76 give the distance 113 ; 
with this distance and the difference of latitude by observation 102, idie 
corre^onding departure is 47.8, which added to 76, the departure by 
account, is equal to 123.8, half of which is 61.9, the true departure; then 
with the true departure 61.9 and the difference of latitude by observation 
102, the true course is found to be 31^: this course and the meridional 
difference of latitude between the two observations 171, give the true dif- 
ference of longitude 103 miles. 

To correct fw several Days. 

Enter in a Traverse Table the difference of latitude and departure made 
good each day since last observation, including those for the day you cor- 
rect on ; whence you will have the whole difference of latitude and departure 
since last observation, with which find the course sinqe last observation, 
and correct accordingly by one of the preceding cases. 

Notwithstanding the above corrections be applied with the greatest care 
to the ship'^s reckoning, it is frequently found, on making the land after a 
long voyage, that the longitude by dead reckoning differs several degrees 
from the truth: a good navigator will therefore lose no opportunity of 
ascertaining the longitude by observation; and when this is done^ the 
account of longitude is to be carried forward from the last observation in 
the same manner as that pf the latitude. A separate account is usually 
kept of the longitude by dead reckoning, and of that by observations. 

GBNEBAL RULES FOR WORKING A DAY'S WORK. 

1. Enter in a Traverse Table the several courses steered, corrected for 
variation and leeway ; and opposite each course place the whole distance 
run as it appears by the \og on summing up the knots and &thoms while 
the ship is on that course. Find the dmerence of latitude and departure 
answering to each course and distance, and set them down in their respective 
columns; then the difference between the sums of the northings and 
southings will be the difference of latitude made good, of the same name 
with the greater; and the difference between the sums of the eastings and 
.weslings will be the departure made good, of the same name with the 
gceater quantitv. 

2. Seek in the Traverse Table until the above difference of latitude and 
departure are found together in their respective columns : opposite to these 
^iU be the di^ance made good; and at the top or bottom of the page, 
^oo(»du](gta8 the departuise is Iw of greaUr than die difference of latitude, 

will be found the course. 
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8. If the latitude fr^iii mic}/the4mpVdeMrtni:e is taken, or yesterday's 
latitude, be of the same name with tne difierence of latitude, add thenm 
together ; if not, take their difference ; the sum or remainder will be the 
present latitude, at noon, by account, of the same name with the greater. 

4. F'uA Ihk cQbl|)l^ment of the middle latitude between yesterday'^s and 
to-day''s latitude, which take as a course in the Traverse Table, and seek 
for the departure in its column ; then will the distance corresponding to 
these be the difference of longitude, of the same name as the departure. 

Or, seek for the course made good, and for the meridional difference or 
latitude in a lat. column f then will the corresponding departure give the 
difference of longitude as before. 

5. If the longitude of yesterday be of the same name with the difference 
of longitude, add them together ; if not, take their difference ; the sum or 
remainder will be the longitude in, of the same name with the greater. 

6. To find the bearing and distance of the intended port, or any other 
place, from the ship, find the complement of the middle latitude between 
the ship and the proposed place ; which seek in the Traverse Table as a 
course : in that page where it is found, look for the difference of longitude 

aTSistarice column,. opposite to which, will be the departure in its proper 
umn ; with this departure and the difference of latitude, find the true 
course or bearing, and the distance as before. 

Oi, look (at the meridional difference of latitude and -difference of lon- 
gitude, till they are found opposite each other in the lat. and dep. columns, 
aqd th^y will give the true course ; this course and t^e proper difference of 
latitude in the lat. column, will give the distance in its proper column. 

If the. magaetic course or bearing be required, the variation mus^, be 
allowed on the true bearing ; to the nght-hand, if the variation be westerly, 
or to the left-hand, if easterly. 

There are various methods of keeping a Sea Journal, with regard to 
what desertes to be recorded, according to the sentiments bf different per- 
sons.. Spine, appwve of a journal including the log-book, each day'*s work 
at-^ome leng^, and such occurrences as seem of most importance; while 
others prefer a shoirt abstract of this long journal, containing little more 
thl|^ the course and distance run, the latitude and longitude in, a^d some- 
tioiea the bearbg and distance to the intended port, for each day. There 
are Kk^wise forms peculiar to the particular service to which a ship belongs, 
as in the Boyal Navy and East India Merchant Service. 

We shall now proceed to exemplify the abovie Riiles, in a Journal from 
Londpn to Madeira, kept in the form generally used in merchant ships, 
and containing most of the occurrences that happen to a ship in a common 
voyage. 

Note. In the followiiig Journal, the log is supposed to be hove every 
hour, and the knot divided into eight fathoms of six feet each. 

-.-- 1 
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JOURNAL 



OF A 



VOYAGE FROM ENGLAND TO MADEIRA, 



IN THE SHIP 



BRITANNIA, 

J. W. N., COMMANDEE, 



Kept by C. W., Mate. 



1841. 



Date. 



Monday, 
June 7* 



Tuesday, 
June 8. 



"Wednesday, 
June 9. 



Thursday, 
June 10. 



' Friday, 
Jtine 11. 



' Saturday, 
> June 13. 



Winds. 



S.S.W. 
S.W. 



Remarks on Board the Ship Britahkia, 1841. 



Moderate and clear. At 6h. A. M. the Pilot came pa 
board. At 8h. A. M. cast loose from the sheer hulk at Deptford, 
and made sail down the river. At ah. P.M. anchored in hong 
Reach, and moored ship, with a cable each way. 



W. by S. Fresh gales with showers. P. M. received on board the 
carpentePs and boatswain's stores. f 



8.S.W. 

to 
N. N. W. 



W. N. W. 



Light airs and fine weather. At 6h. A. M. unmoored, and 
hove short on the best bower. At noon weighed with a Ught 
breeze from the westward. At 3h. P. M. came to with the 
best bower off Gravesend. 



N. by E. 



N. 



Moderate weather and fair. At daylight weighe4) anii 
made sail. At Ih. P. M. anchored with the best bower at the 
Nore, in 9 fathoms. At dh. P.M. weighed, and sailed through 
the Queen's Channd. At half-past 8 P. M. came to with the 
best bower at the back of Margate Sand. 






N.N.E. 



Moderate wind and cloudy, with showers. At 6h. A. M. 
weighed, and made saiL At 8h. A. M. ran through the OvU 
Stream, and came to an anchor in the Downs, in 7 fathoms, 
about 1 mile off shore. Deal Castle bearing W. N. W,, the 
South Foreland S.W., and the North Foreland N.N.l!:. 
P. M. the PUot left the ship. 



A pleasant breeze, with fair weather throughout. A _ 
employed filling up the water, stowing the booms and ha^ 
and^tting all clear for sea. At lOh. A. M. weighed, «u„ 
made saiL At noon the South Foreland lights bore N. ^W^ 
distant about 4 miles. m ^i - 

This log contains 12 hours, and ends at noon, to co^Seboe 
the sea-log. , "• '*^'' '■' 
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Ship BRITANNIA from Engwnd towards Madriia. | 
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*'_ppo«ing it 
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-''■Bard from theihtpwai N. E. by N., tlie bearing of tbe ship from the liizard waa S.n^.b] 
^'*t: u tbii ia the bearing by oompoM, the variation 3^ pointa W. ii to be Bllowed to tlie left 
''^iid, which will gire the true baring S. J W. ; thia ii to be entered in the Traverse T^le 
** a courie, and S leaguei, or 9 miles, the eupposed diatance of the Licanl from the ihip, aa 

' '*' "" " "1, corrected for variation, and the diitance nu by the toB, after 

" ~ le Table, aafoUowB!— ^^ 



^- P. M., are alio to be let down in the Trave: 



■*- S.W.iW. 



The diff. of lak 61'. 7 S. and de|srture 
iff*.! W. give the oouna made good from the 
Lizard S. 37° W., and the distance 81 milea. : 



Latitude in by account .-. 48 53 f 

Sum of latitudes BS 51. 

Middle latitude 4S 85 

Comp. of mid. latitude ... 40 S5 



The comp. of mid. lat. 44*S5'aiBooune, and the departure 40'. 1 

E>Ve the diff. of longitude in a distance ocdumn 76 miles, or 

Iumgltade <rf (he Liwd.. 
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.... 5 im 

Longitude in by acooont A ajM( 

The coarse and diatance made good, the whole diK cf lat, and departure, the lat 
H0|. In by acGouat, &c, ore now to be set down in thdr respecthre cdnmnt, as above. 
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Coune. p«l. 


Diff- 1 n™ 


J£;= 


ob.- 


Diff. 
long. 


^ 


[itude W. 


Bearing und 


S.4rw. 64' 


S. 1 w. 


48° 6' 




64' 


rsi' 




Uape FiiiiBterre. 
8. l.Sl=W., 319m. 



Courses. 


Diat 


N. 


S. 


E. 


W. 


^.byW. fW 

ff.N.W-lW 
S.E.iS. 
W.8.V 


21 
18 
SI 
Id 
U 

Dii 


7.1 

— 
7.1 

lat. 


22.6 

la.i 

14. 1 
B.7 

84. S 

r.i 

47.4 


12.8 

12.8 
Dfp. 


8.1 
13.3 

19.8 

!3.B 

55.1 
18.8 

48.3 



Witb the diff. of latitude 47'. 4 
49*. 8 W^ the couTM it found u 
and the diatauce 64 mile*. 



LMitoda in by aoGoiint 48 6 ^ 

Sam of UdtndeB 96 5B 

Middle latitude 48 SV 

Coop, of mid, latimde 41 31 



M'ich tbecomp. of mid. latitude 41''31', and depamira49'. 8, the diff. of longitudeia found 

to be «4 milei, or 1° 4' W. 

Vealerday*! longitude 8 87 W. 



Te find the Bearing and Diilaane qf Cape Finieterre. 

. 7° 31' W. 
J. of C. Finiilerre 9 17 W. 



Diff. nClMitude S 10=31(K Mer.diff.Ut. 443 Diff. of longitude.. 

TheiMr.diff.lat.443',«iiddiff.oflong.l06',gi«'ethe«mr>e8.13i<'W.; ■> 
the proper diff. of latitude 310', give the diatauce 319 miles. 



Ship BRITANNIA irum Enbland laWards Madbira: 



BemBTki, Thursday, June 



The firalpbrtafnulibreaze^nd ilaudy; the 
middle uid Utler leas wind, with e> heavy 
swell from the S. W., for which 1 allow IS 



Pumped ihip at 14 iaefaea water. 
Let. obe. by mor. all. 47° 43" N. 
Variation 2 poinn West, 



Cdnrse. I Dist. 
[s.74°W.' 73' 



Ace. [ Oba. 
47=45' 47°13' 



Liingitude W. 






Obe. 



This day the swell setdug from the S. W. is suppowd to drive tliellKlp'lS mSXei to the 
"• £., wbtdi, corrected for Tariadon, is N. N. E.; llina are therefbre Wdoinras the last 



With the dift aflat. SO'. S.a>id $M<leMrtiira 
7r.S, thecoanBUS.74''WV»nd(^,distBDt« 

76 miles. J, . ', 



fune and distance i 


n the Travewe Table. 


Courts. 


Dirt 


N. 


8. 


E. 


W. 


nv.s.-w.iw. 

N.N.B. 


44 
20 
20 
13 

D 


11.1 


14. a 

S.8 

11.1 


4.6 


41.4 
19.1 

ie.6 




11.1 
ff.ht. 


SI. 7 
11. 1 


4.6 
Dep. 


77.1 
4.6 

72.6 



Sum of lAdtodea. . 
Middle ladtnde .. 
Comp. of iii{d.lBC 



TefindAtBtariitgrntd DiUametufCaprPiiuttern. 

UUtudeof ship ... 47^43' N. Her. Parts... 3366 Longitude of ship. tPlWf. 

Wof C. FlniMerre 43 66 N. Her. Parts... 3858 Long.of C. flDisterre B 17 W. 

Siff.<rf'l^titade 4 47=287 Her.diff.Ut. 4Q8 DiA tf longitude 3 

Henoe the true coarse is due South neariy, and the distance 387 miles. 



1 Ship BRITANNIA from Enoi-and towards Madriba. | 


H. 


K. 


jf. 


Courus. 


Winds, 


U^ 


Eem^k*, Friday, Juna IB, 1841. 




M 




West. 


S.8.W, 


1 






a 














M 














» 


2 








Ill Uc nel of Iho tupiula. 
















4 








Tarked nhip. 








S.S.E. 


s.w. 








































S.byE. 


8.W.byW. 










9 
4 








At ISh. the ftxit n^ of the miasn topuil 
pi»fl way ! unbent it, and bent another. 


































4 


S. l.y W. 


W.b)-8. 










fJ 












H 














H 














H 


4 












7 














2 

e 


2 








Lai. obs. by double alts. 46= 3' N. 












Variation a point. W«l. 


Co«™.. JDi^t.jVJf 


Latitude N. 
"^P- Aw. 1 ObiT 


Diff. 


Lon^ 

Ace 


Obs. 


Bearing and 
OiiWnce at uooii. 




la' .„...-.,.... la- 






Caps Kinisterrn, 









Couwa. 


Dist.]N. 


8. 


B. 


W. 


W. byS. 
S.E.iB. 
8.E.by8. 
S.by£. 


25 
15 

56 


4.8 

10.1 
21.6 
S4.» 


11.1 

14.4 
10.9 


24.5 


Diff.ki. 


91.6 


30.4 
24.5 

IL9 


24.5 



The diff of latlttide OI'.S, and dep. ll'.s, 
Ue the coune S. 7° E-i and the distance 93J 



Lat in by account 46 UN. 



diacance, and therefore And the dlAvenca of longitude by Caie I., page 41. 

V«it. Ut. by oba JT^^V N....Mer. Pts. 3266 The conne T. and the mer. diff. lat. by 

I«b to-day by obi... 46 3 N-..-Mir. Fta. 3120 oba.UB',givethediff. oflong, 0° WB. 

Longitude y««terday 9' IBW. 

Mer. dlff. lat. by obwmtion 146 — 

Longitude In by aec. 9 I W. 

Tofiad tha Bearing and DUtanet (/ Cop* FtnuUrrt. 

latitude of ihip ... 46= 3'N. Her.ParU... 3120 Longitude of >hip ... g° 1' W. 

Lat, of p. Fiiuaterre 42 56 N Mer.ParH... 2868 Long, of a Piniiterre 9 IJ W. 



Diff. of latitude 3 7 = 187 Her.dlff.lat 262 

Hanoi the true ooune 1* about 8. } W., or the 
diatancB 187 milea. 



Diff.oflongllade...... IS 

M 8. S. W. t W., and ib» 



















JOOiNAt. 




61 






Ship BRITANNIA from Engiand towarda Madriba. | 


H. K. 


F. 


Couraea. j Winds. 


1:^. 


Remarka, SstimiBy, Jnne 19, 1841. 




J 


6 


S.bjW. 
S.bj.E. 


W.byS. 
S.W.byW 




and imooth water. 

Carpenier making a top-maat aiuddiriE- 
Sail-maker making a quarler-leck awning. 




4 


Weal. 


S. S. W. 




Tacked. 














standing to the Eaatward. 


10 




4 








Lai. obs. by mer. alt. 44" 19* N. 














c« 1- 


iat. 
3V 


Diff. 
■at. 

& 


W 


1 Lalilude N. 


Diff. I""" 


■ilude W. 


Bearing and 
Distance at noon. 
Cape Kim^erre. 
8.E. l.yS., lOI™. 


S,3 


^ 


J_ 


■1 Aui 


Oba. 


lonR.! Ace 
»^_ 1 10=37' 


Ob.. 



Counoi. 


Dirt. 


N. 


S. 


E. W. 


S.by E. 
S.E.by S. 
W.8.V. 


33 
30 
104 


,. 


33.4 
24.9 
39.8 


a. 4 
16.7 

96.1 




Diff. Iat. 


9J.1 


23. 1 j 96. 1 
,23.1 

Dep."^ 



■The diff. of Iat. 97'. 1, and tlie dep. 73'. 0, 
sive the courae S. 37° W., and dial. 122 miles. 

Vnteiday'a Ibu by oba 46° 3'N. 

Diff. of Ut. 97mi]e^ or 1 37 S. 



Diff. Iat. by ob«. 104'= 1 44 Mer.diff.Ut. 14S 

The latitude by abaervation nol agreeing with the latitude by acconnl, I correct the dead 

ftttoning by Cam III., page 43 ; becanae, the canrae being nearly 4 point*, it ia presumed 

tbac the course and didtance are both erroneoiu. 

'The distance by account 127, and the diff. of Iat. by obeerratioD 104', give io a departurD 

12'. 8; which added to the departure by accoant 73', half their aum ffT-O ia the 



rhedeparture67'.9, aoddlff. of lalitadeby oba. 104', give the true course S. 33° W,, and 
distance 124 miles. The course dSP, and the mer. diff. of latitude between the obiervBtiaiu 

148', giTe the true diff. of longitude 96 miles, or 1' 36* W. 

Longitude yeacerday 9 1 W. 

Longitude in by account 10 37 W. 

TejUid the Bearing and Dutance of Ci^ Fimttem. 

Lalitode of ship ... 44° 19'N Mer.Parts... 2972 Longitude of ship ... 10° 37'W. 

LaLtfCFiniaterre 42 66 N Mer.ParU... 2SS8 Long. of C. Finisterre 9 17 W. 

IHff.oflatitnde 1 23=83' Mer.diff.lal. 114 Diff. of longitude I 20=80' 

Hence the true bearing of Cape Finisterre is S. E. by S., or S. by E. by compass, and 
the diatance 101 miles. 



Ship BRITANNIA from England Wwards Madbiia. | 


H. 


K. 


F. 


Courses. 


Winds. 


w.y 


Remarks, Sunday, Juns 30, 1841. 


, 


ft 


fi 


W. byS. 


S. by W. 




Scrong breexes, with nf n, attended with hard 


'.>. 




V 








squalls, thunder, and lightning. 


4 


3 

ri 










In first reef of the topsaili 










Taclted. 


« 


(I 




S. E. b}> S. 


S.W.by8. 


I 


Squally. In top-BaiUnt sail.. 


7 


(J 












H 












Down lop.g«Ilant yards. 








S. 6. E. 


8. W. 






lU 


4 


fi 








Hard squalls. Handed the main.aail and 














Close fwfed, and banded the fore and main 








\&Xl 




fi 


fore sail, miien, anS main stay-saiL 


1! 










Jt 














4 






loffNWb.W 




11 




ft 


3 




W. byN. 


8.W.byS. 


n 


At daylight more moderate. Sec the top-sails 
double reefed, and the nuun^ul. Up top. 


fl 


ft 










? 




B 


West. 


s, s. w. 


M 


Fdr weather. Ont aU reefs of the top-sa)ts. 


y 

10 

11 




2 








Sec Che top-gallant sails. 












i'j 












Variation 2 p(HDC> Wut. 


Couna. 


Dist. 


Diff. 
I>t. 


D.p. 


Ijutiiiido N. 


Diff. 
long. 


tfflngilude W. 


Distance at no<m. 






a™. 


Obs. 


S. W. 


41- 


JL 


w. 


43'' 50' 


1 40' 
' "W. 


u°ir 




Cape Finisterra, 
S.E.byE.iE,10iDi. 



It appcart by the tog of this day, that the ohip has been lyiug.to bom midnight to 4 in the 
marmagt therefore the middle ptrints between ihas« the ihip comes up to and fall* off la, 
iMcTected for Tariathm and leeway, ai directed in page 40, together with the drift, which is 
liEi« Msnmed at I knot p«r hoar, are inserted In the Traverse Table, as the fourth Uid SRIf 
course and distance. j 

le diff. of lat. 38*. 7, and dep. SSf. 3, giii 
nuseS.4Bl''W., and distance 41 milet. . 
Yeatenlay'ilat.-. 44°ig'N...Mer.Parts. 3979 
Diff.lat 2BS. i 

n 43 SO N...Mer.Pam. 3033 

Sum of latitudes. 88 « — 

Hid.la(itude 44 4 Mar.diff.IaC. 40 

Co. mid. latitude. 4D M 

The comp. of mid. lat. 4C° Sff, and dep. as*. 9, 
or the course 4fil°, and the iner. diff. of lat. 40, 

LTC (he diff. of long. 0° 40'W. 

Yesterday's longitude ... 10 37 W. 

Lon^tude in by account. 11 17 W. 

Tejhtd Uu B4m*»f and DUlmet <tf Cape FiiUtlem. 
Utitndeofship ... 43^ 60'N.... Mer.Parts... 2033 Longitude of ship .,, IF 17'W, 
I*t.ofC.Fiid»terre 48 H N... Msr.ParW ... 3B68 Long.of C.Finiscern 9 17 W. 

Oiff-ofiatltude M Mer.diff.bt. 7* Diff. of longitude 3^ OsclW 

Hence the true bwuing of Cape Finisterre is S. B. by E. i E., or S. B. by 8. i B. by ooBip», 
MitJ thr liltttanoe 103 mile*, 



Courses, 


niHi 


N. 


s. 


E. 


w. 


S. W, by W. 


12fl 




IR.I 




24.1 








ft. 4 


ia,» 




S.B.byE. 


Ifl 




«.3 


ia.fi 




E.N.E. 


9 


I>.H 




i.« 




N.W. 


2 


1.4 






1,4 




in 


1.0 






10.0 


w.U 












3.S 


31.9 37,3 


6fi.4 






3.2 


37.2 




Diff. lat. 


38.71 D»y.. 


3!), 2 



Ship BKITANJJIA from ENGtAND towards Madeiba. | 


H. 


K. 


F. 


Courses. 


Wiodii. 


Lee 


Bemarfcs, Monday, June 21, 1841. 








We»t. 


S.S.W. 


U 








G 


W. by 8. 


S. by W. 


I 








•2 


S.W.byW. 


S.byB. 


i 










S.W. 


S.E,byS. 




.\ 


13 












At nooa pnmpod ship at 10 Inches water. 














C™r«. 


Di.J^f|D.p 


Idtitude 


bs. 


Ulff. 




Besring and 


Ace 


I) 


Ace 


Obs. 


S.4PW 


in* 1 1^' 1 ^^ 

"^\ a. \w 


iraff 




W. 


13° 0' 




Porto Santo, 
8. 15= W., 696 m. 



Course, 


o:...|... 


S. 


E. 


W. 


5.(19 W. 
■8.41 W. 
8. 24 W. 


20 
IS 

41 

Diff, iflt 


2.4 

5.4 
36.4 

37-5 

1^ 


Dep. 


m.9 

14.0 

23.0 
16,7 

73.6 



The diff. 6f ht 71'. 7, sa^ <!■?■ TV-S, ^va 
the courw S. 46° W., and dlst«iMe IDS miles. 
Yesterday's lat.... 43°50'N...Mer. Parts.. 2933 
Diff. of Ut, 72', or 1 12 S, 

LatitodeinbyBociS 38 N...Mer. Parts.. 2S33 

Her.diff.Iat. 99 



and. the m^. HB. of latitude W, j 

Teaierday's loo^tode 

Lm^tode in by account 



ive the diSte«ux of loncftnils 103 
.. r 43' W. 
.. 11 17 W. 



To find Ha Bearing and D 



Dift't^'lalhade .:. 9 M=.SJtl Mer. diff. lab 730 Diff. of longitude 

"TlurmeT. diff. lat. 7W, Mtd tlw diff. of long. ig?*. give the true courae 
envw, and the pnnier diff. of lat. STS*, ^ve the distance 596 mite*. ' 
steered is thmvfore 5. 3lf W., or 8. W. J S. 



Ship BRITANNIA from England tnwards Madkika. [| 


H. 


K. 


P. 


OOUIKI. 


Winds. 


w»y 


Henuirki, Tuerf.y. June 22. IMl. 


S.W. 


S.E. 




Variable liglit bretMt ud cthat, villi hot 


'2 














3 


3 


« 














-;( 












1 












B 




4 










7 


3 


4 




VarittblB. 






























































1 


1 














j 














[. 






Calm. 






.1 


^ 










Tried the current, and found it Mtting 
















7 






a.W.byS. 


N.E.byE. 










li 










9 


2 












10 


2 
3 
3 


4 




B. by N. 




Lit. oba. by mar. alb 42° 3' N. 


i '^ 


6 










t Courw 




Diff. 




Diff. 




Bearing and 1 

Di.tanceltno™.J 




35' 








S.24'W 




32^ 

s. 


w. 1 ^^-^ 


43' 3' 


19' 
W. 


la-iffi 


Potto Santo, 1 
8. 15° W., 5S8 m. ] 



By thii day's log it appears chat the current set N. E. by N. by compau, which, corrected fof 
TBriBtiOTt,i> N. 13°E.t and the drift waa at the rate of half .a-mite per hoar, makjiig 12 mile* 
In the 24 hours ; these are therefore let down in the TiBverse Table ■* a coune and diltance' 

The diff. of lat. 3r.8,aiid dep. U'-S^gir^ 
the course S. 24° W^ and diataDce 36 milea. 
Ycaterday'aUt... 42°38'N...Mer. Parta.. 28S^ 
IHff.of latitude... 32 S. 



Counou 


mat. 


N. 


S. 


G. 


W. 


S.2B°W. 
S.13 W. 
N.13 E. 


33 
14 
12 

D 


11.7 


2».B 
13.6 


2.7 


13. » 
3.1 


11.7 
ff.lat 


43. A 
11.7 

31.8 


2.7 


17.0 
2.7 

14.3 



Latitadeinbyaoc.42 6 I 

Sumftflala. S4 44 

Middle Int. 42 22 

Comp. mid. lat... 47 38 



The comp. of mid. lat. 47° Sff, and the departiu- 

diff. of Ut. 43, give the diff. (rf longitude 

Yeeterday'a longitude 



...Mer. Parts.. 279^* 
Mer.diff.lat. i^ 



e 24°, and the mtT' 



To find Ae Blaring and DUlanct nf PorM Stmto. 

Latitude <tf ship... 42° 3'N. Mer.Partj... 2786 Longitude of ship ... 13° IVW. 

Lat.of Porto Santo 33 3 14 Mer. Parta... 2103 Long, of Porto Santo 16 17 W. 

DiSof latitude ... 9 0=640' Mer.diff.lat. 683 Diff. of longitude .. . 2 06=178' 
The mer, diff. of lat. 683', uid diff. of lon^tude 178', give the true coune 8, 16° W.; 
thli ooone, and the proper diff. of lat. 640', give the diitance 658 milea. Beuce the Donn* 
by onnpaaa ia S. 36" W., or S. W. by S. nearly. 





Ship BRITANNIA from England towards Madkiba. j 




H. 


K. 


F. 


C,mr«». 


WiniU. 


L«- 


BemBrk>, Wednesday, Jane S3, 1841. 






4 
4 
6 
5 
5 
5 
5 

6 
6 

1 

I 
S 

a 
7 
7 


4 

1 
6 

4 

4 
•1 

4 


S.8.W.iW. 

S.W.hyW. 

s. w. 


E.byN. 

Variable. 
S.E.byE. 

S.E. 
S. E. i S. 




weather and mnoolh wntH'. Employed ai 

At Zh. 5Gm. P. M. abULTved She dinuhu 
between [be Sun and Mood, whii^ «if« 
our longitude at nuon U" 30' West uf 
Greenwich. 

Lat. obi. by mer. alc 39° Sff N. 

VariBlionlJ point West. 




Cmraa. {dIbI. 


Diff. 

Ut. 


Dep. 


Laiitude N. 


Diff. 

10..R. 


Lonp 


nluda W- 


Di.^™"!!*^ 




Ace 


Ota. 


Aoc. 


Ob.. 


!. 


S.17=W.| 133' 


s. 


, W. 


39°3r 


39'36' 


W. 


,..1.. 


U°3(K 


S. b"^., 4«m; 



1, witli the coiregpondiiig diatasoes, will ba M, in 

The diff. of lat. UfP. 3, imd dep: W. TrStte 
Ibe course S. 17° W., and diitance 163 nules.1 
Veatetdny'i lat,... 42° 3'N...Her. Parta.. 270! 
Diff.<tflat. 148',or 2 26 8. J 

Latitude in 39 37 N...Mer. Parti.. 85^ 

Sum of Uliludet.. 81 40 ~X- 
MiddleUtitDde... 4D SO Mer.diff.lat. Isb 
Camp, of mid lat. 40 10 i- 



The comp. of mid. latitade 49° KV, and the departure 4fi'. 7, pve the difll t^ 
SI milei : or the course 17°, and mer- diff. of latitude 193, nve tbe i:<r:-^~ 

Mde ff SffW. 

YcMerday's longitude IS 19 W. 

Ltmgitude in by account 14 18 W> 



To find Om Btaring and J^tamee af Porta Sanh. 



1Kff.flfUtftude ... e 33=393* Afer.diff.bt. 483 Diff. of longitude ... I 47=ii:^ 

Jleiice tl)e bearing of Porto Santo ii S. 12° W., or S. br W. n«uiy, and the diHaiKe.iKI 
ule^. The ocnirfe therefore to be fleered ii S. S. W. ] W. 



JtWlNAL. 



Ship BHITANNIA from Etrni-AND towardi MAmtiu. | 


a. 


K. 


V. 


COUTM. 


Windi. 


J;^^'; Bpmark«, Thur«d.y, June S*, IMl. 1 


a 
a 

4 
6 
6 

1 

6 
10 

11 
13 

i 

3 
4 
fi 
6 

1 

lu 

14 


7 

I 

B 
8 

a 

B 
B 
B 

a 

a 

B 
7 

7 

B 
S 
8 

f 


i. 

4 
S 

i 

i 

9 

4 


8.W. 
S. W. 1 W. 


S.E. 

S.E.byE. 
S. E. 

9.E.by8. 




A frenh breeie lhrDU)[hfluC, wltii puung 
«iuall», imd Kin ot times. 

Id )>[ nef of the topuili. 
Idl, obi. by DMT. alt. atPBvy. 

VBristion per «iniulh 18° *2- Weit. ^ 


Couno. loiit. 


Di£f, 
tat. 


Dep. 


Lstiti, 


Obfc' 


Diir. 

lona. 


Loilgiludu W. : Benrine and 
Ace • Obs. 1 Dialance Ht noon. 


S.arW.I 18ff 


tUft' 
8. 


w. 


36°61' 


arw 


w. 


'"■'1 '"•"• 1 £°."b,SS. i 



sareat degrae, with the wrreipoadiDg diitaaco, 

^^^_^^^_^^_^^_^ The diff. of Ut. 166'. 3, amd dep. 8S'. 0, give 

1 I I the mine S. 27° W., and diicance 186 nul^ 

Dirt. N. [ 8. E. W. yeMenlBy'ihit,...39°36'N...Mer. Faru.. 2581 

. Diff.of lat. I86',or 2 4S S. 

148 iI33.0 84.9 . 

38 1 33.3 ».l Latitudein 36 61 N...Mer. Parti.. 2381 

I Bion of latitude.. ^6 27 

Diff.laLie6.2 Pep. 86.0| Middle ktitudB.- 38 13 Mer.dW.lat. 310 
Co. mid. bititude. 61 47 



The omnp. of n 
108 miles ; 
107 miles. 



. lacitode 61° 47', and the d 



], give Che diff. of loogitode 



Longitude in by lecount. . ■ 



Long.broughtupfromlaatobi. 16 17 W. 



Tafiad Ae Searmp and Ditlanee qf Porta Sanlo. 

Latitude of ship... 86° WN. Mer.ParU... 3380 Longitude of ihip ... lO" 17' W. 

littt. <tf Pono Santo 3S 3 N. Mer.Pana... 2103 Long, of Porto Santo 16 IT W. 

Mff. of latitude ... 3 47=227' Mer.diff.Ut. 377 Diff. of longitude ... 

3 Porto Sunto is South, or the magnetic course S. by W. ] W. 



Ship BRITANNIA from Englano towards Masbuu. | 


H. 


K. 


F.j Courre<. 1 Wioii. |J^- 


Ranmrku, Friday, June 25, 1B4I. . ! 






4 


8.W. 


S.S.E. 




Fint part a Iresh br«ze. middle and latter 
more moderate, and smnoih watet 






6 














6 
6 
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W.S.W. 
S. E. by E. 


South. 
S. by W. 


i 
1 




10 
11 

12 


3 
3 
3 
3 


4 

6 

2 


S.E. byS. 
West. 


S.W.by.S. 
S. S. \V. 


1 


TRdied. 

Lai. obi, by mer. all. 35° 46' N. 

Variation H point West 


Course. 1 Disc 


Diff. 


Dep. 


latitude N. 1 Diff. 1 i-JnS 


itnde W. 


Bearing and 


Ace 


Oh,. ;ioEE.| Ace 




S. 4' W. 1 65' 


S. 


W. 


35=46' 


35=46' ^ [16=11' 


18° 33' 


Porto Santo, 
Swith, lti3m. ' 



la corrected for Tariation and leeway, with their cwreaponding diBtonces, will be 



Latitude in 35 46 N.,.Mer. Parti.. iSOl 

Sum of talitudea.. 72 36 - — ■ 
Middle latitude... 36 18 Mer.diff.kt 79 
Co. mid. latitude. 63. 42 



The comp. of mid. lat. 53° 42', and the departure 6'. 0, or the course 4°, and the mer. diff. of 

Ut. 79'- give the diff. of longitude 0° ffW 0° ffW. 

Yeaterday'ilong.byaccount... 16 6 W. Yeaterday's long, from last obs. 16 17 W. 

Long, in by account 16 11 W. Long, in from last obt. 16 23 W. 

To find Sie Beanng and Dittanee of Porta Santo. 
. 86° iffH Mer.ParW... 2301 Longitude of ihip 1B° 23" W 



Courses. 


DiBt. 


N. 


s. 


B. 
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s.s.w.iw. 


fl? 




45. fl 




24.5 


S. M'. bvW. 


15 




H.a 




12.5 


E. i^ 






4.(1 


WH fl 




E. S. E. i S. 


16 




7.6 


U.1 






a 










Diff. Iflt. 


G4.3 


41.0 


46.0 








Den 


t; 



Diff. of latitude 



ileered is therefore S. by 



a 43 = 163' Mer.diff.lat. 198 Diff. of lougitode 

! bearing is South nearly, and the distance 163 miles. The oc 



ing IS South 
y W. i -W. 



Skip BRITANNIA from England towards M*dbiba. | 


H. 


K. 


F.| Cou™* 1 W[Qd^ 




BHiiark., Ssnirday, June 36, 1841. 


3 

4 
S 
fi 

7 
s 
a 

10 

n 

12 
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3 

4 

6 

6 

I 

& 
10 
1) 

1! 


3 

i 

5 
£ 
5 
6 


§ 

6 

e 

6 
6 
7 
7 
7 

7 


a 

4 

4 

6 
6 

4 
4. 


Wen. 
S-W.I^W. 

South. 
S. 8. E. 


s. a. w. 

S. by E. 

EHit. 

E.N.E. 

N.E.byE. 
N-E. 


li 


An increaBing breese. and fair. 

P. M, bent tha best bower and sheel rahles, 
and imitowed the anchors. People otlier- 
wite employed, reering the harbour-Beer, 
and in sundry uuall jobs. 

LM. obs. by niec. alt 33" Sff N. 

Vuriatiou H point We.t. 


CoilfBB. 


Din. 


Diff, 

iBt. 


Dei 




Diff. 

long. 
61'" 
E. 






Bearing and 
Distance at noon. 


■| Ace 


Ob^ 


Ace 


ObB. 


S.21i°E. 


113' 


lllli' 

S. 


*l Isro- 


aa'sif 


15° 20' 


15° 32' 


Pnrto Santo, 
IS. 35" W., eSm. 



Courses. 


Dht, 


N. 


S. 


E. 


W. 


Wfflt. 

s. w. i w. 

S. by E. 4 E. 
S. E. t S. 


10 

20 
IS 

08 




12.7 
17.3 

75.7 


5. a 
B2.a 


10.0 
15.5 




Diff. Ut. 


105.6 


67.4 
26.5 

41.9 


26.3 



1 34 N...Mer. Parts.. 3171 

Bum of ladcude*.. 69 48 

Middle latitude... 34 53 Mer.diff.lat. 130 
Co. mid. latitude. 66 7 



Tbecomikormid latitude SS°7'uid the departure 4r.9, orthe courM 31i° and the u 
diff. of lat 130, give the diff. of longitude Gl milea. 



longitude in by account 16 20 ff. Long, in from laet ob« 16 32 W. 

Tafind Hie Bmring and Dutanet of Parta Santo. 

Latitude of sbip ... 33^ BffN Mer.Parta... 3167 Longitude of ihip 15" SS" W. 

Lat. of Porto Santo 33 3 N. Mer.Parta... 3103 Long.of PorloSanlo... 16 17 W. 

Diff. of latitude ... S3 Mer.diff.lat. 64 Diff. of longitude 46 

Hence the true bearing is S. 36° W., and the dittance 66 milea. The c<mr>e to be steered 
i< therefore 8. 63° W., or S. W. 1 W. 



Ship BRITANNIA from Enqland towards Madrira. [ 
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■i 
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P. M. beni the bduU bower cable, and un- 
Btowed ihe ancbor. 

Saw the land bearing S. W. by S, 

Porto Sanw W. S. W. abmit 5 leap.ei. 
AclOP.M.brougbllo. Main wpsaU to the 

At dsyligtt made sail. 

PorloSantoN.W.bvN. DfnertemS. W.byS. 
East end of Madeira W. by S. 

At noon rome to an anchor in Funcbal Rood), 
with the best ho^er, in 2S Fathoms, mud 
uidsand; off ahore 1 of B mile ; I.00 Castle 
bEaring N.N.W., and Fort Lorenii>E.N.E. 


Cmirae 


Dist. 


Diff. 

lat. 


Dep. 


latitude N. 


Diff. 
lonR. 


Lonp 


:nide W. 


Bearing and 
Distance at noon. 


Ace 




Ace. 


Ob. 























The counes steered from noon to 9b. P. M., and the bearing of Porto Santo from the ship 
U tiiBt time, correoted for 11 point West variation ; also the distancee run and the eatlmaled 
dinance of the ship from the land, being entered in a TiBverHe Table, will give the diff. of 
latitude 95'. 4, and the departure 35*. 9 

From hence the latitude of Porto Santo, by the ship's reckon!^, is found to be 33° 1' J^-i 
ind the longitude, carried on from the last lunar obsfflrration, 16^ 18' W. ; differing 2 mile* 
talatitode, and 4 nules iji longitude, from its position, as laid dom in Table XVIU. 
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TABLE I, 
Ditferencf of Latitude and Departure ftii i Point. 
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Let 


D.p. 


Diet 


Lat. 


D^p. 


Diflt 


Lot 


D,p 


DUt 


lal 


l).p 


Di.t 


Ut. 

141.7 
343.7 
343.7 
144.7 

Si:? 

349. 7 


D^. 


i 
I 
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03- 
04. 
OS. 
06. 

3: 
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a 
3 
4 
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61 

fn 

Z 
% 
% 

6q 
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60 
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9 
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9 
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119 
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06.1 

06.1 
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.89. 


08. 
08. 
09. 
09. 
09. 
09. 
09. 
09. 
09. 
C9. 
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TABLE I. 
Difference of Latitude and Departure foi I Point. 
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i 
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Lat. 


Dep. 


Dist 


Lat. 


Dep. 


Dia( 


Lat. 


Dep 


Disl 


Lat 


i>,p. 


D«t 

242 
343 

S46 
247 
248 
249 

2SO 


LBt. 

=40.7 
241.7 
343.7 

143-7 
344.7 

349.7 
350.7 

^51. 7 
252.7 
553-7 
554-7 
ISS.7 
256.7 
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D.P.| 
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3: 
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00. a 

00.3 
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=0.5 


61 

61 
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74 
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6 
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133 
'34 
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0, 
09 
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8 
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5 
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6 

7 

I 


1. 

^6 

^J 
49 
30 
31 
32 
33 
34 

li 
11 

39 
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*4. 
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SO. 


DI.3 
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Mi 

89 
90 


8a 

1 

IS 

89 
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9 
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9 
9 
9 


04 
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04 


3 

4 
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144 

1% 
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MO 
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ii 
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8 
8 
8 
8 
8 
8 
8 
8 
8 
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07.0 
07.0 
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3 
a 
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a: 
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209. 


«9 

;2 
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10 
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10 


9 

9 
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3 
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TARIF. f. 3 
Difference of Latitude and DejMrture for J Poiot. 
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3: 

09. 
09. 

10. 

II. 

11. 
13. 


i 

12 


B 


50 
50 
5' 
51 
53 
53 
54 
55 


i 

3 
7 

I 


33> 
13* 
■33 

ii 

139 

no 


9i. 

93- 

94- 


91. 
93.3 
94. c 

94. a 

1' 
Hi 

99.C 


191 
191 
193 
194 

199 


135. 

137. 

'11: 

139. 
140. 
140. 
141. 


135 

136 
'.?7 

:iJ 

'39 
no 
140 
14t 


8 

5 

2 

3 
7 


IS' 

3i3 

*i3 

354 
35s 
356 
3S7 

?^ 


11 
\IV. 

iSi. 

183! 


iii 
lit 

181 

i8t 

183 

'83 
.83 








14 

39 


14. 
I?- 

;i; 
If: 


14. 

17. 

;j: 

'9- 


St 

81 

11 

89 

90 


5I7 

59.4 
60.1 
60. B 
61,5 

61.9 
63.' 


i 

59 

60 
61 

Gi 
^.1 


3 
7 

5 

2 


143 
143 

ill 

147 
14B 

49 
'SO 


103' 
104, 


99-7 
100.. 

101!; 
103.5 
103.3 
103.9 
104.7 


104 

107 

308 

W9 


143! 
143. 
144. 
145. 

145. 

IA<>. 
147. 


141 
t43 
'44 

'45 
'45 
146 
'47 
'47 
148 


8 
5 


7 

8 

s 


361 
363 

III 
^l 

169 


1K4. 

•&. 

1S6. 

•&. 

188. 
'89. 
190, 
'9°- 
191. 
193. 
'93- 
'93- 
'94. 
'95. 

\ll: 
III: 


iii 

186 

ill 

i£S 
189 
190 
190 
191 
194 
193 
'93 
>94 
"95 

\li 

\% 


T 






13 ■ 

1 

16. 


33. 

»4. 
14. 


9" 
9i 
93 
94 

99 
100 


64.1 

69.3 

70. a 
70.; 


64 

1 

69 

70 
70 


3 

8 
5 

l 
3 


7 


"51 
iSi 
153 
'54 

n? 
Hi 
\s 


106. 

los! 
108. 

p; 

"3- 


lo6.g 

10B.9 
109,1 

Mi:. 


3'3 

314 

419 


149. 
149. 
150. 

'51- 
133. 
iS-s. 
•53. 
IJ4. 
'54. 
'55. 


149 
149 
150 
151 
"53 
"S3 

153 
'54 
154 


3 

3 

7 

4 

9 
6 


371 
373 
173 
374 
37s 
376 

m 






41 
41 
43 
44 
45 

4S 

!S 

49 

^0 


»9- 
ig. 
30. 

li: 

3». 
33- 
33- 
34. 


S9. 
19. 
30. 

1;: 

3^. 
33. 
33. 
34. 
.15. 


103 
104 
"°5 
106 

109 


11. A 
TJ.i 
7S.8 
73.5 

74.1 
75 .t 

Ikl 

77.' 


71 

7» 
7» 
73 
74 
75 

]i 

77 
77 


8 
5 
a 

7 
4 

f 


■S3 

164 

169 


"3- 
114. 

116. 

118. 
"9. 


'13.8 
114.5 

116., 

n8.8 
"9. 


i 

339 


IS6. 
157- 

a: 

'59- 

X: 

161. 

161. 
161. 


156 
157 
'5' 
■58 
'59 

\U 
i6t 
161 
163 


3 

7 
4 

8 

5 
3 


381 

3S3 
384 

3Bs 
386 
387 

38^ 

38y 


1,8. 
199. 

100. 
303 ; 

304. 


19B 
'99 

300 
101 

s 

104 

105 








S' 

53 
54 


It: 

\l: 
38. 
39. 

4D. 

41. 
41. 


5: 
1 

40. 
41. 
41. 


112 
"3 

114 

\\l 

"9 


78.; 
79-1 

iJ:? 

Ki.i 
81. b 
S3.; 
83.4 

S::5 


78 
79 

!l 

81 
83 
83 
83 

It 


5 

i 

3 

7 
4 

8 


171 
171 
173 
174 

i 

;i2 


113. 
113. 
114. 
115. 

"5. 
116. 
117. 


133, c 
133. 

115. 

\\v 

■ 37- 


33' 

333 

S33 
334 

III 
Si 

340 


164. 
164. 

;l: 

[66. 

\%: 
.69. 
169. 


1 
'& 

i6fl 

;ti 


3 

S 

5 

i 

3 
c 
7 


391 
393 
393 
394 

399 
300 


10s . 
306. 
J07. 

S; 

309, 

3IO. 


306 
307 

109 

110 
III 


i 






D»t 


Dep 


Lat 


Disi 


DiT 


U.t. 


Diit 


Dep 


Lat 


Di*t 


Dep 


L»t 


Dixt 


Dep 


L...I 




/ for 4 Pointa. 





1 














TABLE 11. 












„ 


\ 


Difference of IjilitHcle and Deparlme (oi J Degree. 




Dkt 


Ijit 


Dep. 


Di<t 


Lat 


Dep. 


Dist 


Lat 


Dcp. 


DU. 


Lat. 


Pap. 


DiM 


J^ 


Hep. 




1 


0(. 


CO.Q 


61 


~677 




"l3I 


i^ 


03. T 


^ 


iaT^ 


03.2 


341 


341.0 


04.1 




3 






61 


62. 










181 


181.0 


03.3 


341 




04.3 






03. 




63 


63. 




133 


133. 




'83 


.83.0 


03.3 


343 




04.1 




J 


04. 




64 


6\. 




IS4 


:34- 




184 


184.0 


0.1.1 


344 


144.0 


04.3 






OJ. 




65 


65. 




"3S 


'li- 




185 


:8i.o 


03.3 


»4: 


345.0 


04-3 




b 


06. 




6^ 


66. 




136 


ne. 




.86 


186.0 


03.3 




346.0 


04.3 




7 


3: 




68 


^: 




137 


137. 




^H 


;l:^ 


03.3 


147 


347.0 


04.3 




8 






118 


118. 




m 


03-3 


348 


148.0 


04.3 




9 


°9- 


00.3 


69 


*9. 




llg 


139. 


03.3 


189 


189.0 


03.3 


349 


149. Q 


04.3 




ro 




00.3 


70 


JO. 




J30 


■3°- 


02.3 


•9° 


190.0 


03-3 


15° 


150.0 


04.4 




I, 


~ii7 


00.3 


71 


71- 


01.1 


131 


'3". 


01.3 


191 


191 .0 


03.. 1 


351 


151.0 


04.4 




tj 




00.3 




7». 




133 


133. 




191 


193. Q 


03.4 


153 


151.0 


04.4 




'3 


13- 


00.3 


73 


73- 






133- 


OS. 3 


'93 


193.0 


03.4 


353 


153-0 








14. 


00.3 


74 


74. 






•34. 




194 


194.0 


03.4 


354 


354.0 


04.4 






'5- 


00.3 


7; 


75- 




13s 


135. 




195 


•95.0 


03.4 


355 


355.0 


04.3 






16. 


00.3 


76 


76. 




136 


136. 




196 


.96.C 


03.4 


3J6 


356.0 


04.5 




»J 


•Z- 


DO.3 


n 


'I- 




'^1 


'^Z- 




197 


197.0 


03.4 


*57 


=57.0 


04.3 




i8 


18. 


00.3 


7S 


78. 




'38 


138. 




19* 


.96.0 


03-S 


358 


158.0 


04.3 




'9 


'o' 




Z9 


Z^- 




139 


"39- 


03.4 


199 


199.0 


03. S 


359 


359.0 


04.5 










83 


80. 




'40 


140- 


03.4 






03-5 


160 


160.0 


04.5 










~1 


81. 






141. 


01.5 




3OI.0 


03-5 


161 


TSiT^ 


04.6 




as 






83 


81. 






T4S. 






303. Q 


03-5 


161 


363.0 


04.6 




^3 


S3. 


00.4 


83 


*3- 




'43 


'43. 




103 


103. C 


03-; 


363 


363.0 


04.6 






14. 


00,4 


84 


S^- 




144 


144. 




304 


104. 


03.6 


164 


364. < 


04.6 




35 


^5- 


00.4 


83 


8s- 




MS 


'45- 




305 




03-6 


16. 


163.0 


04.6 




36 


il. 


00. J 


86 


86. 




146 


146. 




30g 




03.6 


36S 


04.6 




37 


*z- 


00.5 


87 


ii- 




^n 


'■'Z- 


osIS 


a 




03-6 


167 


367.0 
36S.0 


04.7 




38 


38. 


00.5 


88 


88. 


01.5 


148 


'48. 


03. 6 




03.6 


168 


04.7 




»9 


39. 


co.s 


89 


89. 


01.6 


U9 


149. 


03.6 


309 




□3.6 


369 


369.0 


04.7 




_3e 


30- 


oo-s 


90 


9°- 


01.6 


■5° 




03.6 






°3-7 


370 


37°-° 


04.7 




31 


3"- 


00. i 


9' 


9'- 


01.6 


'SI 


isTT 


OS, 6 


^77 


J^. 


03.7 


171 


171.0 


04.7 




31 


33. 


00.6 


91 


93. 


01.6 


IS5 


•S3. 


oa.7 




3IJ.C 


03.7 




171.0 


04.7 




33 


33- 


00.6 


93 


93- 


01.6 


•S3 


'S3- 


01.7 


313 


313.0 


03-7 


^73 


173-0 


04.8 




34 


34. 


00.6 


94 


94. 


01.6 


»54 


'54. 


01.7 






03.7 


374 


174.0 


04.B 




3S 


3S- 


00.6 


95 


95- 




•55 


'55. 


03.7 


315 


31). 


03-8 


375 


375-0 


04.8 




36 


3S. 


00.6 


^ 


gl 




•56 


'56. 


03.7 




il6.o 


03.8 


37S 


176.0 


04.8 




H 


%: 


00.6 


"^l 


U: 




'SZ 


^H- 


01.7 


*'l 


317.0 


03.8 


377 


177.0 


04.8 




38 


00.7 


98 




•58 


•58. 


01.8 


3t8 


llS.O 


03.8 


378 


178.0 


04.9 




39 
40 


39. 


00. J 
00.7 


99 


99- 


Vi'l 


:i? 


'Z 


01. g 
oi.8 


319 


319.0 


Hi 


u; 


ir. 


04.9 
04.9 






"tiT 


00.7 


"101 


tai7 


o,.8 


161 


7677 


01.8 


"337 


TiiTo 


03.9 


381 


^STo 


04.9 




43 


41! 


00.7 








161 


i6i. 








03.9 




iSi.o 


04.9 




43 


43- 


00.8 


103 


103. 


oris 


163 


163. 




"3 




03.9 


383 


383.0 


04.9 




44 


44. 


00.8 




104. 


01,8 


164 


164. 




134 




03.9 


384 


384.0 


05.0 




4S 


45- 


00.8 


tO'_ 


S: 


01. 8 


l6s 


\n: 




335 


13S.0 


03.9 


385 


185.0 


05.0 




46 


46. 


00.8 


tob 


or. 8 


166 




ill 


336.0 


03.9 


38? 


186.0 


os.o 




47 


47. 


00.8 


3 


107. 




167 


167. 


03.9 




I'ii 


o+.o 


387 


187.0 


05 ,0 




4& 


4S. 


aj.8 


106. 


01.9 


16* 


168. 


03.9 


31§ 


04.0 


388 


336.0 


05.0 




49 


49. 


00.9 


109 


109. 




169 


'69. 


03.9 


339 


339. t 




389 


389.0 


05.0 




.sp 


50- 


3 00. 9 






01.9 




IJO^ 


03.0 


33a 


330.° 




390 


m± 


05.1 




SI 


5'. 


3 00.9 


~IU 


iiir 


01.9 


171 


'7J. 


03.0 


331 


131.0 


04.0 


391 


191.0 


05.1 




S5 


31. 


= D0.9 










'73. 


03.0 


333 


133.0 


04-0 


393 


191.0 


05.' 




53 


53- 


D 00.9 


"3 






•73 


•73. 


03.0 


333 


333 -o 


04.1 


393 


i9»,o 


05.1 




54 


54- 


3 00.9 








•74 


•74. 


03.0 


334 


134.0 




394 


194.0 


05.1 




!I 


55- 




11; 


115. 




•75 


'75. 


03.1 


335 


135.0 




m 


395.0 


05.1 




JS- 




it6 


ufl. 


03.0 


176 


';6. 


03.' 


336 


136.0 




19^ 


396.0 


05.3 




51 


5t- 


01. G 


"7 


117. 




177 


'77- 


03. • 


337 


337.0 




197 


397.0 


05.3 




58 


J8. 




j,k 


.18. 




'7^ 


'78. 


03-1 


338 


338.0 




198 


398.0 


OJ.3 




59 


59. 




119 


fi9. 




tj9 


179. 


03.1 


339 


139.0 




399 


399.0 


os.i 




fo 


60. 








□1.1 


180 


180. 


3 03.1 


340 




04-3 


.100 


300.0 


OJ.3 




OiH 


n;^ 


. La(. 


oiTt 


D^ 


Lat. 


biit 


Dep 


. l.at. 


Dirt 


D^ 


I^ 


Dist 


Dep 


L>t. 






c 


fot«*\>e.BK»*. 
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TABLE 11. 














Wfference of Latitude and Departnre for 2 D^reeS. 


Dist 


Lat 


Uep. 


Diflt 


Lat. 


D.p 


DiBt 


J.at 


Dep. 


Uirt 


Lat. 


Dep. 


Diit 


I^at. 


D«p 


I 


'oiT 


OO.D 


~6i 


61. 


oa. 


ii^ 


04. s 


iBi 


:8o.9 


06.3 


341 


140.9 


08.4 








62 


61. 








04.3 


183 


:8i.9 


D6.4 




141.9 


08.4 


3 


°3- 


00. 1 


63 


63- 




113 




04.3 


■83 


182. g 


06.4 


143 


141.9 


08. 5 








64 


64. 




"4 


'»3- 


04.3 


1S4 


183.9 


06.4 




343-9 


08.5 


5 


05- 




6J 


6S- 




"5 


114. 


Q4.4 


185 


184.9 


06. s 




144.9 


08,6 


6 


06. 




66 


66. 




iiB 


'35- 




:86 


'85.9 


06.5 


^^ 


14J.9 
146.6 


08.6 


7 


07. 




67 


67. 




117 


116. 


04.4 


'^1 


186.9 




147 




i 


08. 




68 


bk. 




ti8 


"I: 


04.5 


18S 


187.9 




248 


147.8 


08.7 


9 


09. 




69 


69. 




i»9 


04.5 


189 


188.9 


06.6 


149 


148.8 


08.7 










70. 




'3° 


1S9. 


04.; 


'9° 


189.9 


06.6 


150 


149-8 


08.7 


~JJ 


"nT 


"□0^4 


"yi 


7'- 


^oiT 


131 


130. 


04.6 


191 


190.9 


06.7 


351 


150.8 


08.1 






00.4 


73 


^1. 




133 


'3«- 


04.6 


11)1 


191-9 


06.7 


iti 


151 .8 


08.8 








73 


73- 




'33 
'34 


133. 


04.6 


'93 


193.9 


06.7 


353 


351.8 


08. g 


14 






74 


74. 




■33- 


04.7 


194 


'93-9 


06.8 


354 


353.8 


C8.9 


IS 






7S 


?l: 




'35 


'34- 


04.7 


195 


194.9 


06.8 


355 


154.8 


08.9 


i6 






76 




136 


'35. 


04.7 


196 


'95-9 


06 8 


356 


"55-! 


08.9 


17 






n 


^: 




'37 


136. 


04.K 


'97 


196.9 


06.9 


357 


156.B 


09.0 


I& 






U 


01. 


'38 


:S: 


04.8 


198 


197.9 


06.9 


356 


^H-l 


09.0 


=9 




00,7 


U 


^: 


01. 


139 


04.9 


199 


19K.9 


06.9 


«S9 


158.8 


09.0 








01. 


140 


139. 


04.9 


200 


'99-9 


07-0 


160 


159.8 


09.1 


"ai 


"aiT 


00.7 


-f. 


-Bi: 


01. 


141 


140. 


□4.9 


aoi 


100.9 


07.0 


^ 


160.8 


09.1 








81 


81. 




Ml 


141. 


05.0 




10: .9 


07.0 


161 


161.8 


09.1 


"3 






8.1 


81. 


OS. 


'43 


14a. 


05.0 


303 


101.9 


07.1 


163 


161.8 


09.1 


04 






84 


83. 




144 


143. 


05.0 




103.9 


07.1 


364 


163.8 


09.3 


^5 






85 


84. 


03' 


I4S 


144. 


05.1 


405 


104.9 


07.1 


365 


164. 8 


09.3 


36 






no 


85- 


03. 


.46 


145. 


05-1 


3q6 


:S:? 


07.3 


36^ 


365.8 


09-3 


a? 


%: 




87 


86. 


03. 


147 


■46. 


05.1 


307 


07.1 


367 


166. 8 


09. 3 


oK 




8^ 


87. 


03- 


148 


Itl 


05.1 


308 


S:; 


07.3 


ifiS 


167 .8 


°9-4 


29 


29. 




89 


83. 


03. 


149 


9 OS. I 


3°9 


07-3 


369 


268.8 


09.4 


_J2 


3°- 




_5e 


J9^ 


_o3^ 


2^ 


M2i 


05.3 




109.9 


.07J 


37° 


169. 


09-4 


3' 


3'- 


J 01. 1 


9" 


90. 


°3- 


'5' 


IJO. 


? 05-3 


an 


3io,g 


07.4 


171 


170. 


09.J 


3^ 


33- 




93 


91. 


03- 


151 


151- 


9 05.3 


313 


31 1. 9 


07.4 


371 


ijl. 


09. J 


33 


33- 




93 


92. 


03- 


'S3 


15a. 


9 05-3 


313 


113.9 


0J.4 


373 




09-5 


34 


3-1 ■ 




94 


93. 


03- 


'S4 


'53- 


9 05.4 


314 


113.9 


■JT-S 


374 


273- 


096 


|J 


35' 




95 


94. 


03- 


'SS 


'54. 


9 0J.4 


3'5 


114.9 


07.5 


375 


174.8 


09.6 


36- 


3 01.3 


96 


95. 


°3- 


156 


'55. 


9 05.4 


316 


315.9 


=^.5 


3j6 


375.8 


09.6 


li 


3^- 


3 01.3 


97 


96. 


) 03. 


'57 


■56. 


9 05.5 


317 


116.9 


07.6 


377 


176.8 


09-7 


38. 


3 01.3 


98 


f. 


03- 


'58 


157 ■ 


9 05.5 


3l8 


117.9 


07.6 


37S 


377.8 


09-7 


39 


39. 


3 01.4 


99 


03. 


\U 


.58. 


9 05.5 


ii9 


1.S.9 


07.6 


179 


378.8 


09.7 


_3e 


40- 






_99^ 


°3- 


I59i. 


9 05.6 




"9-9 


,£M 


180 


379.8 


C9.& 






3 01.4 






03. 


161 


i6q. 


9 05.6 




110.9 


07.7 


181 


180.8 


09.8 


43 










03. 


163 


161. 


9 05.7 




331.9 


07.7 


181 


181.8 


09.8 


4; 


43. 




10; 




03. 


163 


161. 


9 05.7 


333 


113.9 
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Lat. 


Uep. 


Difi 


hM. 


Dtp. 




i 


01. 


"^ 


1 t, 


60. 


07. 


1^ 


I30.1 


14.7 


TIT 


■79^ 


■IS. I 


14' 


339.1 


39.4 










1 6a 


6t. 


0;. 


S 111 




14.9 


181 


180.6 




141 


140.3 


19. 5 




: 


03.0 




4 63 


6a. 


07. 


I S3 




15.0 


181 


181.6 


33.3 


343 


341 .a 


19.6 










5 64 


63. 


07. 


114 


113.1 


15.1 


1K4 


183,6 




144 


341. a 


39.7 




1 


■■IS. a 




65 


64, 


07- 


11; 


114.1 


15.3 


'«5 


183,6 


33,5 


34s 


343.1 


39.9 








7 66 


fis. 


oS. 


116 


lis. I 


'5-4 


isr 


|B4.6 


33,7 


346 




30.0 




T 






9 67 


66. 


08. 


117 


116. 1 


'5.5 


187 




31,8 


34' 


145.3 


30.1 




8 


3:? 




c 68 


67. 


08. 


ii« 


117.0 


'5.6 


188 




11.9 




146.3 


30.3 




' 




I 69 


68. 


c8. 


119 


iiH.o 


J5.T 


.89 




33.0 


349 


347.1 


30.3 






09-' 






69. 


_o8_^ 


130 


"9'0 




J32 




33.1 


-is? 


348.1 


30.5 




~TT 


10.9 


^ 


"3 "t" 


70. 


08. 


13' 


130.0 


16.0 


191 


189.6 


33-3 


iji 


149.1 


30.1. 






11.9 




5 T- 


71- 


08. 


137 


i3'-o 


16.1 


193 


■90.6 


33.4 


151 


IJO.I 


30.7 




'3 


11.9 




6 73 


7S. 


OS. 


133 


133.0 


16.1 


'93 


191.* 


33.5 


*53 


351,1 


30,4 




14 


'3-9 




7 74 


73- 


09. 


'34 


'.13-0 


16.3 


194 


193.6 


33.6 


354 


353.1 


3'.D 




IS 


14.9 




8 73 


74. 


09. 


13s 


134.0 


16.J 


'95 


193. S 


33.8 


35s 


353." 


3'.' 




i6 


:S.9 




9 76 


'5- 


09. 


136 


'35-0 


16.6 


196 


194.S 


33-9 


156 


354.1 


31.1 




'I 


16.9 




I 77 


76. 


09. 


137 


136.0 


'5-z 


'97 


190.5 


14.0 


^^l 


35s.' 


31.3 




i8 


17.9 




. 76 


H- 


09. 


i3» 


'37-0 


16.8 


198 


14.1 


358 


356.1 


3' .4 




'9 


18.9 




3 79 


78. 


09. 


'39 


'38. r> 


16.9 


199 


197.5 


34.3 


359 


357.' 


3' .6 






19.9 




4 80 


79- 


09- 




139^ 


17-1 




■98. s 


14-4 


360 


^58.1 


3'-7 




~3I 


10.8 


^ 


6 8i 


80. 


09. 


lit 


'.19-9 


17. a 


"101 


'99.5 


34.5 


361 


159.' 


.I'.B 










J 81 


Si. 




141 


140.9 


17-3 




100. s 


14.6 


361 




31.9 




33 






8 83 


Si. 


10. 


•43 


141 .9 


'7-4 


303 


30I.J 


14.7 


363 


161.0 


31.1 




54 


33.8 




9 84 


^3- 


10. 


144 


143.9 


'7-5 


S04 


303.5 


34.9 


164 


363.0 


31.1 




^5 


M..8 


03 


8< 


84. 




145 


'43-9 


17.7 


305 


303.5 


■IJ.o 


365 


163.0 


33.3 




36 


:SJ 


03 


I 86 


Si- 


:o. 


146 


144.9 


.7.8 


306 


304,5 


■35.' 


id 


164.0 


31-4 




17 


03 


■3 87 


86. 


10. 


147 


145-9 


17.9 


307 


305,5 


35.3 


IS 


165.0 


3»-5 




iS 


ij.8 


03 


4 8& 


H- 




.48 


146.9 


18.0 


308 


306.4 


35.3 


166.0 


33.7 




19 


.is 


03 


3 89 


88. 


\°'. 


149 


t47.9 


18.1 


109 


307,4 


^i.i 


369 


167,0 


31.6 




30 


19. B 


03 


7 90 


89- 




■5° 


'48-9 


18.3 


w 


'08 .4 


■1J.6 


370 


33.9 




31 


30.8 


°i 


8 91 


90. 


177 


'S' 


149.9 


18.4 


109.4 


ii.7 


■»7i 


169.0 


33-0 




35 


3t.8 


03 


9 91 


91. 




'S-" 


150.9 


.8.S 






35. 6 


373 


170.0 


33.1 




33 


32.8 


04 


° 93 


93. 




'53 


i5'-9 


18. £ 






s6.o 


373 


171.0 


33-3 




31 


33.7 


04 


1 94 


93. 


": 


'!4 


152.9 


iB.S 


314 




36.1 


374 


373,0 


33.4 




35 


34.7 


04 


3 95 


94. 


l!5 


153 ■ 8 


18,9 


315 


3'3.4 


36.1 


m 


373.0 


33.3 




36 


r, 


04 


4 96 


|J: 


II. 


156 


1 54. 8 


19.0 


116 




36.3 


373.9 


33.6 




37 


04 


5 97 


II, 


IJ7 


155.8 


19,1 


117 


iii:j 


36.4 


177 


174.9 


33-8 




38 


37.7 


04 


6 98 


^l- 


II. 


158 


ii6.8 


19-3 


llS 


36.6 


17& 


175.9 


33.9 




39 


3«.7 


04 


8 99 


98. 




'59 


'^l-l 


19.4 


319 


317-4 


'il 


»79 


176,9 
177.9 


34.0 




~4> 


,39-7 




9 IDO 


99- 






158.8 


19. S 




318.4 


16.8 


180 






40.7 


'°5 








l6l 


'59-S 


19.6 




319.4 


167^ 


Isi 


178.9 


34.3 






4'-7 


°5 






t3. 


161 


160.S 


19.7 




330.3 


37.1 


383 


179-9 


34-4 




ii 


43.7 


°5 


3 103 




1*. 


"6,1 


161.8 


19.9 


113 


111.3 


37.1 


383 


180.9 


.14.5 




44 


43-7 


05 


4 104 


103. 


11. 


164 


161.8 




114 


111.3 


37-3 


384 


181.9 


34.6 






44-7 


OS 


5 'OS 


104. 


n. 


I'd 
167 


163.8 




115 


333.3 


37.4 


385 




34.7 




tl:l 


OS 
°S 


6 106 

7 107 


S: 


11.^ 
I3.I: 


164.8 
165,3 


ll'l 


116 
117 


134.3 

335-3 


37.5 
37-7 


386 


183.9 


34.9 
35 -o 




387 


184.9 




47.6 


05 


8 108 


S: 


'3- 


16S 


I66.J 




318 


ii5.3 


37.8 


iBB 


'&t 


35 -1 




49 


48.6 


06 


109 


»3- 


169 


'67.7 


loj 


119 


117.3 


'11 


389 


35.3 




_52 


J9^ 


06 




109. 




'7° 


168.7 


'"■7 


i^H 


138.3 


33^ 


187.8 


35-3 




■ji 


S..6 


^ 


5 iir 


HO. 


"iF 


171 


169.7 


^^ 


■13' 


339.3 


38.3 


391 


JiO 


3S-5 




5^ 


Si-6 


06 


3 1" 




i3-« 


173 


170.7 




131 


330-3 


38.3 


393 


189.8 


3S.6 




S3 


S..6 


06 


S "3 




13. 


'73 


171.7 




333 


331.3 


38.4 


393 


190.8 


35 7 




54 


53-6 


06 


6 114 


113- 


'3-? 




171.7 




334 


333.3 


38.5 


394 


19' -8 


35-8 




P 


54.6 


06 


7 HI 


114- 




'75 


'73-7 


31.3 


335 


333-3 


38.6 


395 


191.8 


3a -0 




Si.6 


□6 


8 116 


US. 


14. 


176 


174.7 


11,4 


136 


3,M.3 


sa.8 


196 


193.8 


36.1 




5^ 


56.6 


06 


9 117 


uii. 




177 


175.7 


11.6 


537 


335.3 


18.9 


397 


194.8 


36.3 




<S 


51-5 


°7 


I iiS 


117. 




178 


17S.7 


"1 


33* 


136.3 


19-0 


398 


^^^1 


35.3 




59 


58.6 


07 


1 119 


:i3. 


14. 


179 


'77-7 




339 


337,1 


V).I 


399 


396.8 


36.4 




■60 


S9-6 


07 


3 "o 


119. 


14. 


iBo 


17M 


"■9 


340 


338.1 


39.1 


300 


^97.8 


36.6 




^ 


Tjep. la 


J, Dirt 


Dep 


LaL 


Difll 


Dep, 


LaL 


Ottiwtv\ijM..\\o\A"aw>\-ijfLi- 


k 



tot«4Tie%ttcs.. 
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Did«reiKC of iatitudk uid DepBTture for 8 Degree*. 






l)]»t LaU 


Hep. 


DUt 


Lat. 


P'p 


Ditl 


Lat. 


Dtp. 


Diit 


Ut. 


P'T>- 


Di. 


Ul. 

»3M 
»39i* 


JJrp. 

33-S 






I OJ.O 


00. 1 


t: 


"fo!4 


□8. 


~i*i 


119.1 


16.8 


"^ 


179.3 


35.1 


141 








do!; 


61 


61.4 


08. 




11Q,8 


17 .c 


183 


r8o.3 


■35.3 


343 


.13^ 








O.I.I 




63 


■61.4 


08. 




[31.1 


17-1 


'83 


181,1 


^5.; 


443 


i4o.< 






J 


05 lO 


■po!6 

00.7 


64 
6^ 


64.4 


og. 
09. 


144 


ISl!l 


17-3 
17-4 


:s; 


18;. 4 


3J.6 

■45.7 


444 
MS 


141 •< 


'34 '« 








-S4-I 






6 


05.*) 


oo.K 


66 


6S.4 




136 


134.8 


'7-5 


186 


18;. 4 


45.9 


346 


343.' 


34.4 










CI.Oi 


67 


66.1 


09! 


137 


135. 8 


17-7 


187 


i«S.» 


36.0 


347 


444.6 


34;| 






i 


°Z-' 




6a 


67. 


09- 


laB 


I36.1J 


17 .« 


188 


186.3 


46,3 


148 


34S-fi 


34.5 






' 


ofi.^ 




6. 


bi.. 


09. 


IS9 


"7-7 


18.0 


189 


1^-" 


46.3 


349 


J46.6 


34.7 

jii: 








°q-9 


fJ-4 


J!2 


^SjI 


_22i. 




13M.7 


18.1 


190 


188.3 


16.4 


_3iO 


442.6 










01. j 


n 


70. .s 


'^- 


"llr 


139.7 




iQi 


189.. 


16.6 


351 


448 .« 


34.9- 










;;:i 


n 


71.8 




131 


130.7 


l3.4 


193 


190.1 


36.7 


nja 


449.5 


35.1 






': 


11.1 


n 


73.3 




•33 


131. 


'S-5 


193 


191. 1 


36.9 


453 


350.) 


.ij.«' 


1 






I.l-V 


01 .y 


74 


73-3 


10. 


1.1+ 


■3'. 


18.6 


194 


193. J 


37.0 


454 


4JI.S 


.15 .3' 


I 




i; 






7S 


74.. 1 




'3.^ 


'33- 


18. K 


'95 


193.1 


47.1 


45s 


154.5 


3! .5 
35 .« 








11:1 




7' 


7S.3 


10! 


136 


134.7 


18.9 


■9& 


194. 1 


47.3 


456 


»53-3 






J7 


in.« 




77 


74-3 


IQ. 


'37 


I3S.7 


19. 1 


197 


195.1 


37.4 


357 


454.5 


35.8- 






iK 


i;.t; 


0».i 


76 


77.1 


■10,9 


1^ 


U".? 


19.3 


.98 


196.1 


47.3 


^ih 


453. J 


55-^^ 






'9 


18. b 




79 


78. s 




139 


'.37 .J 


19.3 


199 


197.1 


47.1 


m 


456.S 


36.6' 








17. a 


Pi.8 


. 8c 


9:" 






1^8^ 


.'9-5 




^9«:i 


sA 


'i7-5 


36rf- 






~~jj 


>o.g 


02.9 


Sj 


Soij 


^ 


"141 


139.5 


19.6 


"301 


199-0 


ITS 


361 


>S8S 


.16-3- 










°3-l 


8j 




143 


140. (J 


19.8 






18.1 


463 


^39 -S 


S*-5- 










03, a 


83 






Hi 


14'. 


19.9 


30,1 




18.3 


363 


360.4 


36.6- 








1,1.8 


03-3 


84 


3.! 


11.7 


144 


143.6 


30,0 






38.4 


364 


161.4 


36.7- 






li 


54.li 


03-S 


Hi 




II. 8 


■45 


'43-6 


30. 1 


30J 


303 .c 




ids 


163. 4 


36.9- 






10 


}i-7 


03-6 


Bfc 


i.» 




146 


144.6 


30.3 


106 


3O4V0 


38.7 


456 


463.4 


37-0 






i! 


i6,7 


03. H 


87 


86.3 




M7 


'45.(1 


40. J 


409 


4CS.0 


48.8 


169 


;64.4 


.17-3 






i6 

19 


i« 


03.9 
04.0 


. 89 


§!:: 




14a 
149 


146.* 


10.0 
30.7 


306,0 
307.0 


48.9 
19.1 


S:! 


37.3 = 
37-4 






,1° 


.19 ■; 




_ie 


89.1 




J}° 






108.0 


39-3 


.322 


367.41 


37-6. 






,v 


36-7 


"541 


. 9' 


90.1 


IT 


iji 


149.5 


31 .Q 


ail 


408.9 


»9-4 


371 


3eM 


31-7' 






3a 


3".; 


ot.S 


93 


9t.i 


13.8 


lii 


150.5 




113 


409.9 


»9-5 


371 


369.4 


37-9' 






33 


.V-7 


04. C 


93 


ga.i 


13.9 


IJ3 


151.5 


11.3 


-513 


110.9 


39.g 


473 


370.3 


aB-Q. 






34 


.«.? 


04.7 


94 


93-1 


J3-" 


154 


'53-5 


41.4 


414 


311.9 


49.8 


374 


47t-3 


1,1-y. 






3S 


34.7 


04.9 


95 


94.: 


13-a 


155 


■53.5 


11.6 


Vi 


3M.9 


39.9 


475 


3;«.3 


II 






36 


M.6 


DS.O 


9O 


95.1 


13-4 


156 


'54.5 




313.9 


30.1 


476 


>7>3 






H 


so.o 


OJ.I 


'Z 


96.1 


'J-S 


^^l 


>5S-S 


31.9 


317 


314.9 


,10.3 


177 


1J4-3 


3|.l, 






38 


3: 


°-S-3 


98 


r. 


13.6 


158 


156.5 




3l8 


115.9 


30.3 


376 


-7i-3 


ill: 






39 


Oi.; 


99 


'3-8 


\n 


■S7.5 




3iy 


316.9 


30. J 


:J2 


376.3 








^ 


05-6 




j^ 


Ji5 


iiiii 




440 


H7-9 


30.6 


m^i 


39.0 






"41 


40,6 


3:1 






14.1 


i6( 


\p 






318.8 


.10.8 


iSi 


378.3 


39-l< 






41 


41.6 








163 


33.5 




319. B 


.10.9 


183 


479-3 


39-4 






43 


43.6 


10; 




14.3 


163 


161.4 


33.7 


333 


13S.B 


31.0 


383 


180.1 


39- * 






44 


43.A 


Ofi.l 




■03.0 


14.5 


164 


161.4 




334 


111.8 


31-1 


3S4 


38J.1 


39- ii 






■*i 


44.5 


■«s.l 


i 


lOJ.D 


14.6 


"55 


163.4 


13.0 


34S 


333.8 31-3 


38s 


iSi.i 


39-I' 






46 


1^:S 


ofi,4 


;3:; 


14.8 


166 


164.4 


13-' 


43<» 


433. 8 


31.5 


486 


1H3.3 


3».8. 






•^l 


oS.S 


107 


14.9 


•5^ 


165.4 


33.4 


335 


114. 8 


31.6 


»87 


384.4 


39.9 






48 


Si 


S:J 


■loB 


106.9 


li.D 


168 


166.4 


33-4 


336 


13S.8 


3'-7 


3HX 


38s. 1 


40.1- 






19 


109 


107. V 


15.4 


.69 


.67.4 


43.5 


449 


3jE.8 


.31.9 


489 


486.1 


40.1, 






jO 


?!>-i 




iir 


109.9 


15.4 


'7Q 
131 


168.3 


43-7 


330 


317.8 


3'-o 


490 


187.1 


49-*- 






3' 


JO.J 


■ojTT 


.69.3 


^il 


331 


138.8 


33.1 


491 


iSS.l 


4q.i- 






SI 


51 -i 


07.1 


113 


110.9 


15.6 


173 


170. 


13.9 


431 


M9.7 


;i.3 


agi 


189.4 






53 


j'-j 


(.7.4 


".1 




iJ-7 


'73 


171. 


14.1 


*33 


330.7 




293 


390.1 


40.1 






54 


M-J 


07.,'i 


114 




;j:2 


174 


171. 


14.3 


334 


S31-7 


' i'.t 


494 


391.1 


40.9 






J5 


54.5 


07.7 


\\i 


1 13-9 


17s 


17,)- 


34.4 


53s 


^3^-7 


^■l 


195 


391.1 








5* 


J5-i 


&7,8 


114-9 


iC.i 


176 


174 ■ 


i^l 


at 


433-7 


■3,8 


196 


393.' 








^l 


SS.4 


S:? 


"2 


w, 


ifi.3 


177 


'75-3 




337 


^34-7 


33-0 


197 


194.1 


4I-.3: 






i» 


1?:: 


118 


16.4 


178 


'76.3 


3418 


138 


S:! 


.33.1 


398 


395.1 


41.5; 






'i<^ 


08.1 


■l.q 


\tl 


■ 6.6 


^79 


'77-3 


34.9 


439 


33.3 


199 


396.1 








.s^--* 


c«.4 


no 


1^ 


i8o 


■ 78.4 


35.1 


440 


137.7 


33.4 


,100 


397.1 


M.lf. 




/ 


Sff/«..3'tS7 


£W«Pcp. 


LnL 


DUt 


nep 


L»i. 


nirtU^ 


Ijtl. 


niei 


v«>- 


.Ut. 




/ ^ , tMWl'Ot^?,''"*. 


! 



UiffcKt'c^ of Latitude and Depatlun. fat y I>cf reu. 



3:) 



3»- 
33-6 

34.6 
3S.6 

3*.S 

40 \ 39-5 



ii2 



i8; 183. s 
38K^4.S 
139485.4 



sq J8.3 
So M. 



ZI 



»t\ PcA u.t\o«\^^v- 
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TABLE 11. 












Diit 


Ut. 


Dep. 


Di>i 


L>t. 


Dc^ 


Di.^ 


LaL 


Dcp 


D»i 


LW. 


D«p. 


Di>( 


Lu. 


D.p. 






~T 


01 .c 


ao.i 


61 


60. 


10. 


131 


FT^ 




iHi 


178.3 


3.-4 


341 


iii 


41. e 






1 


M.( 


00.3 
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'16.3 

"i-i 

119,: 

lasio 
ia4.o 

J15-0| 


33- 

33- 
33- 
34. 
34. 
34. 
35. 
35. 

'A: 


J8a 

1 

190 


'74. 
'74. 

181. 

iga. 


49-9 

50. a 
50.4 
SO. 7 

Hi 

Sa.i 

51.4 


241 

14a 

243 

244 

245 
»46 

a 

a49 
250 






»3 

19 


'3-' 

14. 


03 .c 

03. J 
03.2 
03.9 
04. 
04.4 
04. 

oi.o 
°i.5 


71 
72 
73 
74 


6B. 
69. 
70. 
7". 
7-3. 
73- 
74. 

% 


J9 
19 
10 


6 

7 
9 

j 


131 
13a 
133 

'34 

;s 

139 
140 


"5.9 

■J! 

139. B 
130.7 
■3'. 7 

:iu 

■.14-6 


il- 

.17- 


191 
19a 
t93 
194 
■95 
196 
■97 
198 
■99 


z. 
1: 

190. 

19a. 


ja.6 
Sa-9 
53. a 
53.5 
53.7 
54.0 
54.3 
54.6 
S4.9 
S5.> 


asi 

=53 
354 

'4i 
IS 


341.3 
143.2 
143.2 

3!:: 

349.0 

*49.9 


69-^ 
69J 
69.7 
70.0 
70.3 
70.2 
70.8 
7'. I 
71.4 






,1° 


il. 
^3- 

i: 
?5: 


0J.8 

^:? 

cB., 


81 
84 

1= 


II- 
79- 

8°; 

1 


aa 
aa 
13 

a4 
34 

14 


3 
6 
9 

3 

i 


I4t 
14a 

■43 

145 

146 
147 
148 
149 


'3S-5 
136.5 

■39.4 
140.3 
141.3 

■4a. 3 
■43.' 


38. 
39- 
39- 
39- 

40^ 
40. 
40. 
41. 


ao3 
ao4 

ao6 

'^ 


'93- 
194. 

i?i: 

199- 
199. 

ao4. 
107, 

loK, 
109, 


55-4 

¥ 

S7-1 
S7-3 
57-6 
57-9 


a6a 
a63 
264 

a69 
a7o 


350-9 
351.9 
353.1 

353-8 
354.7 
355.7 
356.: 
357.6 
356.6 
359.5 


7'-9 

72.3 

73.5 
Ta.S 
73 -o 
J3-3 
73-2 
73.9 
74.1 
74-4 
74-7 
75-0 
75.3 
73-5 

a! 
P 






,11 

33 
34 

i 

39 


:q. 
3°. 
31- 

33- 
34. 

f. 
It 


09. 
09.4 
09.6 
09.9 
10. 

lO.i 

10,; 


9' 
91 
93 
94 

99 


S: 

89. 
90. 
*i. 
92. 
93. 
94. 
95. 
96. 


15 
IS 

16 
16 

17 
17 

a; 


6 
9 

5 
7 

i 


IS' 

I5» 
■S3 
■54 
■55 
156 

\% 


149.0 
150.0 
150.9 
151. 9 


4a. 
4a. 
4a. 
43. 
43. 

:i: 


ai4 

\\i 

217 
119 


sB.a 
58-4 
58.7 
S9-0 
S9-3 
S9-5 
59.8 
60.1 
60.4 
60.6 


a73 
374 
27; 
276 

S2 


361.5 
362.4 

Ip 

369.= 






4" 
41 
43 
44 

49 

,1o 


39- 
40. 
41. 

43. 

i: 


ii.g 
11. 

ra! 

13.= 
13.1 

i9 


103 
104 
105 

109 


99. 
i: 

103. 
10+. 

IDS. 


iS 

18 

ag 
39 
19 
39 
30 


8 

7 
9 

\ 


i6a 

\% 

169 

170 


.54. K 
I5S-7 
isB.j 

.5&.6 
159-0 

:6ils 
ifia.s 
'6>.4 


44- 
44- 

4S- 

1 
1 


aai 

124 

a 

119 
aio 


aij! 
ai4. 
aij. 
ai6. 

ais! 
ai9- 


60.9 
61, a 
61.5 
61.7 
6a.o 
6a. 3 
6a. 6 
6a. S 
63.1 
61.4 


aBi 

28a 

2B6 

:!i 

390 


370.1 
371.1 
372.0 
373.0 

*74!9 

a:! 


77-s 

111 

ti 
78.B 

79-1 
79.4 
79-7 
79-9 






5' 

S3 
54 


49- 
50. 
S°- 
5'. 

li: 

57- 


14. 
14.3 

14.? 
14.9 

16. 


"3 
It4 
"5 

;ii 

"9 


106. 

to;. 
108. 

11,1. 
lis- 


a 
31 
33 
31 
33 


7 

i 


171 
17a 
173 
174 


164.4 

.69.3 

170.1 
171. 1 

i;a.i 
173.0 


47- 
47- 

%: 
48. 
48. 
48. 
49- 
49. 

49- 


aji 
aja 
*33 
a34 

w. 

Ill 

a39 


aas! 
aa4- 
114. 
"5. 
ai6. 

a: 

lag. 
130. 


63.7 
63.9 
64. a 

P 

65.1 

65.3 
65.2 

Hi 


191 
aga 
a93 
a94 

'^ 
Si 

399 


32:; 

;8i.6 
182.6 
383.6 
184.5 


80. s 
So. 8 
81.0 

V:.l 

B1.4 

83.7 






Disi 


Drp 


Ut 


IDiH 


Dop 


I^t. 


Diat 


Dcp 


Lat 


DiBt 


d™ 


. Lat. 


Dist 


Dpp 


Lat 




L 


_^__ 


flit 14 DeKrees. 







" 




TABLE U. 


'Jfe 
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TABLE II. 
Dificrence of Latitude and Departure for 34 Degrees. 
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II 


r. 




3^ 




ai.9 


99 


58 


1 159 


118 




93.5 


ai9 


177. i 


118.7 


^ 


115-7 


) 






ii 




J3:S 




to9 


ji 


8 160 


'Jl 




94.0 




178.0 




316.5 


164. fl 






~4t 


33 




14.1 




^t:^ 


59 


4 161 


1.3a 




94.6 




178.8 


119-9 


381 


117.3 


± 






« 


34 




54.7 




81.S 


66 


163 


13' 




95.' 




179.6 


1.30.5 


181 


ti8.i 






43 


34 


S 


■"5-3 


'03 


83-3 


60 


5 '^3 


131 




95.8 


■M.1 


180.4 


131.1 


1S3 


M9.0 






44 


35 


6 


*S-9 


104 


84. 1 


5" 


. 164 


J3» 




96.4 




181. a 


131.7 


1S4 


119. ( 






s 


sft 


4 


16. i 




84.9 


^' 


7 1^5 


133 




97.0 


Hi 


181.0 


»3i-3 


185 


130.6 


'A'. 






:^i 




v.° 


loii 


SM 


Ai 


1 156 


',34 




r^ 


136 


1S1.8 


1.11.8 


186 


131.4 






*7 




47.6 


a 


86.6 


61 


9 '67 


'.35 




iS7 


183.6 


133.4 


187 


I3i.» 


.61.1 






44 


38 


g 


^£.1 


87.4 


*3 


J 16& 


135 




^.7 


11U 


.84.5 


1.34.0 


188 


333.? 


'&■= 






49 


39 


6 


18.8 


109 


88. » 


*4 


1 .69 


1,16 




99.3 


119 


'83.3 


134.6 


5 


'33-8 


'99-^ 






S° 




J 


99.4 




89..> 


64 


7 >7o 


'37 




99-9 


130 


186.1 


'.35-» 


134-6 


'?°-i 






5' 


4' 


1 


30.0 


Tii 


89.8 


65 


2 171 


■^ 




lOO.J 


'i^t 


T86:^ 


135-8 


191 


Vi:i 


171-5 






S> 






30.6 




90.6 


65 


8 .71 


I.W 






131 


187.7 


136-4 


191 


,},..* 






S3 




* 


3'. a 


"3 


9" .4 


66 


4 J 7.1 






1CI.7 


«33 


18&.S 


137-0 


m 


137.0 


1;..; 






54 


43 


7 


31.7 


114 


9a. » 


57 


174 


140 




101-3 


»34 


'89.3 


137 -S 


594 


137 -9 


ljl.» 






5S 


44 


5 


3».3 


"5 


93.0 


67 


6 175 


141 




IOJ.9 


13! 


I90.I 


ijii 


19s 


13ft. 7 


II3.< 






S6 


45 


.^ 


ai.g 




93.8 


68 


5 176 


141 




103. S 


136 


190.9 


'.18.7 


196 


139.5 


■I4.{ 






51 


46 




33.5 


\i 


94.7 


68 


8 177 


>43 




to4.o 


»37 


191.7 


139-3 


197 


140.3 


■I4.f 






58 


46 


9 


34.1 


95.5 


69 


4 178 


144 




104.6 


13» 


191-5 


J39.g 


198 




iis.k 






i2 


47 


7 


34.7 


119 


'J6.3 


69 


i;ii 


'44 




loS-^ 


339 


193.4 


140-S 


»99 


141.9 


■7S.I 






4« 


5 


35-3 


130 


97.1 


JO 


MS 




105. B 




'<l4.i 




300 


341-7 


ijfi^S 




L 


/M-rf/V-. 


lat. 


DJ^ 


l>,n 


La 


. Di»t 


D«p 


L«t. 


mi 


D« 


lmT 


ni»i 


P«f 


,0^1. 




/ J \ot ^\ ot%\«». 1 





XAJtLLU. 

DifleRKcti of LaliMde mK) Departue Tor 37 Xkgtwfs. 



DWI Ut. Drpi DM 






•3 > 



;si 



I ' JpRpep. 1 



178 

'79 '43 
180 143. 





M..O 


'flj-ai;4;.6 






i>H-' 


H6.I 


;;*:; 


^7.4 




W7-,^ 


1,1.6 








'49-9 


'99-7 


■So-i 



1*9 -J, 
tbo.r. 



»70.3 



-7i-* 
176.S 



:!i 



TABLE U. 
Difference ot Latitude snd Oeimrture for 38 Degree*. 



Diet Lnt. Dep. Di»l Lat. 



»o*.s 



jo.S 
194.6153,1 



115.9 
116.7 



137.9 
138.; 



$6.ii 11 



a3«iBT, 
339188, 
340 1S9. 



1J9.B 
iio.4 



11.6 iB4„i 
|6.A 184^ 



Dfp. 



iot 'oT.'^e^(*4. 



TABLE II. 

Difercnce of Latitude and Departur 



' for 39 Degrees. 
I. Diit IaI. DcpJ Diit Lai. Dvp.' 



t 94-° 7 

1 94.8 7 

i 9S-6 7 

I 96 4 J 



84-.i : 
85. D ; 
8S.6 : 



j' 38 ' 
I ■ 39 3 



J 96.9 ; 

98. » 
:J 98 .8 



7176.4 
8177.S 
y 178.0 



1 Pep. : 



ftlT 5V 0«.^W,4. 





M. TABLE II. 






DtffETOK*- d! LatitiHle and Deparliii^ for -10 D«giMi. 






Dirt 


Lat. 


P«P 


Di* 


Lat. 


tfap- 


Dk 


Lmt. 


Itap. 


Ul»t 


L.t. 


Ifep. 


DW 


Ufc 


ill 






X 


00.8 


oo.£. 


~(n 


46.7 


39-9 


"Vai 


91.7 


77.8 


'W 


138.7 


116.3 


141 








C1.5 


01..3 




4.7-5 


39-9 




93-5 


7«.4 


181 


139- 


■il! 


141 


18J.4 








M.3 


01.9 


(•. 


♦K-3 


40.S 


", 


94. » 


79-' 


"83 




T^ 


18^.1 








133. 




64 


41.0 


41.1 




9S-° 


79-7 


184 




■ 86.9 


Ii6'i 








°3-l 


03-2 


'is 


49.S 


41.11 


n; 


9S-8 


80..!! 


185 


'41.7 


Hi. 9 


345 


'■*;■' 


1H.5 










°3-9 


60 


JC.6 


4". 4 


116 


96.S 


81.0 


186 


'4S.i 


ng-^ 


W6 


t88.^ 


ijii 








OS.. 


Oi.i 


f7 


JI-.! 


43.' 


11; 


V 


81.6 


.8, 


143.; 


130.5 


347 


'89.3 


158 -K 










05.1 


68 


ia.T 


43.7 




81.. 1 


lU 






148 


1./3.0 


'59-4 








c*:^ 


OS. 8 


6q 


5^-9 


44.4 


1J9 


9S.8 


Sa.9 


189 


144 J 


llt.i 


149 


.90.7 


ito.i 






_ lo) 07 -T 


p6.4 


, 7° 


53-6 


4S-0 


_I30 


9^-6 




_I90 


'Ji:.i 




J5p 


19'.; 


ltC.7 








g8.4 




JI 


54.4 


4S-6 


131 


100.. 


i47i 


IV< 


'46.3 


r^ 


IJI 


193.3 


161.3 








09.1 




71 


«.» 


46.3 


'32 




fl4.8 


191 


147-1 


113.4 


953 


193.0 


i6a.o 










08. 4 


73 


35.9 


46.9 


'33 


101.9 


«5.5 


"93 


.47.8 


I34-I 


«i3 


'93.8 


i6il.6 








10.; 


09.0 


74 


S6.7 


%■', 


134 


laa.O 


S«.i 


194 


148.6 


114.7 


aS4 


194.6 


"i3.J 








".S 


0^.6 


7S 


S7-S1 


'35 


103-4 


i6.V 


'95 


149.4 


135.3 


IJS 


195.3 


isa 








"-3 




;6 


j&.; 


48.9 


136 


104.3 


IV. 


196 


rjo.i 


116.0 


350 


196.1 










10.0 


77 


59.0 


49. S 


'37 


104.9 


197 


iio.9 


136.6 


3J7 


196.9 


|! 






n^ 


11. b 


;8 


S9.« 


50.1 


'38 


'05.7 


88.7 


198 


15'. 7 


117.3 


156 


ryi.fi 






.4.6 




791 


to.i 


JO. 8 


139 


106. s 


89.3 


'99 


151-4 


a? 


159 


193.4 






w 


»3-J 


,'*-9 


Ko 


«i.3 


J}-* 




■°7-* 


9°-° 


loo 


'53-3 


16a 


'9?:i 


16J.1 








r6.i 


(3-1 


~sl 


bt.a 


J3.I 


"i^i 


joa,( 


90.6 




154,0 


139.1 


l6l 


199.9 










»*■? 


14.1 


S, 


b^.i 


ja.7 


I4» 


loS.f 


91-3 




154-7 


139.8 


161 








43 


.7.* 


14.8 


83 


63.6 


J3.4 


'43 


'°9-5 


91-9 


»03 


'55-5 


'30.1 


163 


301:3 


(69.1 






;5-l 


18. 4| 


;^:t 


B^ 


<i4..1 


54 .0 


144 


no. 3 


91-'' 


S04 


'36.3 


(3'-' 


364 




169.7 






aj 


<V.l 


85 


''S.l 


54.6 


145 




93.1 


Wi 


ijj.c 


1,31-8 


36s 


103.0 


'7«:3 






ai 


19.9 


16.7 


86 


<is.y 


Si-3 


146 


mis 


93.8 


106 


157.8 


'31.4 


166 


103.8 


171.0 






S 


JO. 7 


17.4 


«7 




S5-9 


147 


li».6 


94.5 


107 


158.6 


'33-1 


167 


104.5 


171.0 




11.4 


iH.fi 


6i 


E:1 


i6.6 


14H 


"3-4 


95' 


108 


■59-3 


'33-7 


168 


3:S 






0? 




18. e 


B9 


57.1 


149 


(14.1 


r. 


aoy 


160 1 


1.14. J 


i6>, 


.7?.« 






._3,; 




19-3 




68. 9 


.W-9 


'50 




i:o 


.60.9 


■3i,-o 


'7° 


306.8 








"^ 


"9-9 


"91 


69.J 


JS-S 


'!' 


us. 7 


97.1 


III 


161.6 


135.6 


a;i 


30J.6 


'74.« 






3* 


»4-5 




91 


70. j 


i9-J 


iji 


llf>.4 


?2:; 




161.4 


136-3 


373 


*j8.4 


174.! 






33 


IS.3 


4l!a 


. W 


Jl-l 


21:5 


153 


a:: 




163. a 


•p 


»73 


309.1 


;;5:s 






34 


»&,a 


M.9 


94 


7a.c 


154 


99.0 


114 


163.9 


174 


309.9 






35 


iti.S 


ta.j 


9i 


JJ.8 


61.1 


>55 


n8.7 


99.6 


115 


'64.7 


.38.1 


(175 


310.7 


■7W 






36 


a; 


ij.i 


96 


SJ.S 


61.7 


13" 


"9-5 


100.3 


916 


:^:-: 


138.8 


i.76 


III. 4 


;?J-;{ 






% 


13.8 


97 


74.3 


'ij.4 


IJJ 


H0.3 


100. 




139.5 


i^^ 








39.1 




98 


7S.1 


63.0 


158 




101. e 


S18 


167.0 




378 


*l3.o 


17a ;)i 






39 


39.9 




99 


M 


63.6 

6i^ 


'59 


[Ills 


lai'.S 


ar9 


K 


40! 8 


lit 


113.1 
"4-5 


SS;J 






— 


3'-4 


16.4 




77.4 


64.9 


Ibi 


■53-3 


103. J 




169.3 


'41.1 


iSi 


115-3 


1:5 






41 


3».i 


»7.o 




7!'' 


^:S 


161 


m.i 


104.1 




IJO.I 


143.7 


381 


llS.O 






43 


3».9 


17.6 




7«.9 


i<i3 


'14.9 


104.8 


>»3 


i;o.8 


143.3 


18 < 


ii6;8 






44 


33-7 


4.3 


104 


79.; 


66.8 


164 


'15.6 


;^:? 


114 


1)1.6 


144.0 


384 


«T.6 






■IS 


34.5 


j8.9 


lOJ 


S0.4 


"7.5 


'65 


136.4 


lis 


171.4 


144.6 


»8s 


i>l3 


163;* 






46 


r^ 


19.6 




Si.: 


68.1 


166 


I37-- 




116 


'73-1 


45 -3 


386 


119. 1 


rer.« 
^1? 






■*z 


30.e 




83.0 


68.8 


167 


117-9 


f^:^ 


317 


'73-9 


45.9 


^ 


319-9 






48 


36.8 


30.9 




»..7 


09.4 


168 


.38.7 


118 


'74-7 


146.6 


ttio.6 


t 




49 


37.3 


31.S 


109 


|,1.J 


70.1 


.69 


'39.5 


10B.6 


M9 


175.4 


47-3 


189 




S?" 






_5o 


38.3 


31.1 




JtJ 


70.7 


170 


J 30 -3 


'09-3 


ajo 


176-3 


47-8 


JJO 








S' 


3W-I 


31.8 


"ill 


Sj.o 


7' -3 


171 


13' -0 


109.0 


131 


'77.0 


1871 


191 


M1.9 


i(S7;» 






S^ 


39-8 


33.4 




!?■' 


7a.o 


17* 


131. 8 


110.6 


133 


77.7 


149.' 


393 


133.7 


tsr.? 






S3 


40.6 


34.1 


"3 


86.t 


73.6 


■73 


IS". 5 




»33 


'78.S 


49.8 


»93 


014- S 


188.3 






54 


41.4 


34-7 


114 


^:f 


73.3 


174 


1.13-3 


mis 


334 


'79.3 


50.4 


194 


aiS-i 


.89.0 






JS 




35.4 


"i 


73-9 
74.6 


'75 


134.1 


III. 5 


*3S 


180.0 


51-1 


19J 


m6.o 


189.4 






S6 


41.9 


36.0 




88.9 


176 


134. 8 


"3-1 


136 


180.8 


51.7 


396 


136.7 


'903 






% 


43-7 


36.6 


"1 


89.6 


7S.» 


'U 


'3i.'' 


"3-8 


337 


181.6 


'51.3 


lU 


i«7-S 


190.9 








37.3 


MS 


90.4 


75.8 


17& 


136.4 


"4.4 


138 


181.3 


153.0 


338.3 


J9i.«i 






^ 


Ai'.-i 


52:2 


119 


91.4 


76. 5 


179 


»37.i 


"5.1 


«39 


183.' 


1S3.6 


399 




191.3 






46.0 


lOO 


91.9 


77.1 


160 


"37.9 


"S-7 


340 


183.9 


154.3 


300 


119I8 


191. ft 




i 


Z7«» />p.; 


]^l. 


Dii^ 


Dep, 


L»t. 


Dial 


Dep. 


Lat. 


Dist 


D*p. 


Let. 


DUt 


d™. 


IM. 




/ fcrtWi-Oepwa. 





TABLE II. 
Di6(iieiv«0f lii^tluile and Deptutui^ for dl Degmu. 



139 141.6 



8.9 H5.9 

^ S6.6 
1 87.3 



' 139- ' 
1 139-7 



3J "i:? 



TABLE II. 

Difference of Latitude and DepitTtura for 43 Degrees. 



67.1 
68.0 



IDhtlDep., 



but 'U^^«ie^«±. 



TABLE II. 60 

Difference of Latitude and Departure for 43 Degree*. 


Dirt 


Lat. 


DiT.. 


Di<^ 


wt. 


Dep, 


Diit 

:i 

"7 

138 

.39 


Lat. 


D.p. 


Dut 


ut. 


Dep. 


Di.t 


Lat. 


Dep. 


1 
3 

I 
I 


°3- 
04. 

OS. 

SI; 

07. 


00.7 
01.4 

03.4 

S:i 

06.S 


'3 

i 

69 

70 


44.6 

%:\ 

46.8 

48.3 
49.0 
49.7 

so-: 


41.6 

41.3 

il:t 

44.3 
45.0 

8:: 

47." 
47.7 


88 
89 
90 
90 
9' 
91 
93 
93 
94 
95 


; 
7 

i 

■ 


ill 

8«,; 


181 
181 

\ll 

189 
190 


'33 

i.W 
'33 
'.34 

:p 

.36 

"39 


4 


113.4 
134. 1 

114.8 

Si 

..6., 

3i 


m1 

s 

34T 
348 
349 

150 


176 
'77 

'^Z 
'78 
179 

:i2 

181 

i8a 


3 

i 


164.4 
165.0 

|;| 

l68!s 
169.1 

169.8 
'7° '5 


IS 

'.1 

;j 

'9 


oS. 
09. 

'3- 
'3- 
14. 


3:5 

08.9 

oq.5 
10.9 

;i:s 


71 

73 
73 
74 

82 


5'.9 

51.7 
53.4 
54.1 

M 


48.4 

ti 

S3 .J 
53.1 
S3.? 


'3' 

J33 
'34 

Hi 

»39 


21 
i 

99 


8 
5 
3 


; 
s 

3 

9 


«9,3 
90,0 
90,7 
91,4 
91,1 
91,8 
93,4 

;j:s 


191 
191 

194 

;^ 

'99 


'39 

14a 
'43 
144 
■ 44 




130.3 
130.0 

131 .6 
131.3 
133.0 

'33-7 

134.4 
135.0 

;:S:: 


IS' 

351 
aS3 
»S4 

IS 


1 

2 

iSS 
189 

.90 


6 
3 

3 

■ 



; 


171.1 
171.9 
'71.5 
■73-1 
173.9 
174.6 

\]ii 
176,6 

■77-3 


«3 

'J. 
'A 


16. 

]l: 

19. 

19. 


li.o 

;J:i 

17.0 

'7-7 
1B.4 
19. 1 
I9.K 

10.5 


Ml 
83 

l^ 
li 
«7 
S8 
89 
90 

9' 

9) 
93 
94 

21 
2J 


?■' 

63.9 
63.6 
64.4 

6S.8 


SS.s 
5S.? 
56.6 

Hi 


141 
143 
'43 
144 

149 


103 
103 

ii 

)oi5 
107 
108 
loq 
T09 


2 

3 
8 
5 


7 


103.1 


303 

i 
3 

309 


147 

;a 

149 

149 

'SO 
'S' 

IJ3 

153 




i,?8.4 
139.' 
139.8 
140. J 
141.3 
141 .9 
141.5 
M.t.l 


16, 

s66 

370 


190 
'91 
193 
'93 
'93 
'94 

■'J 
1,6 


2 

8 
5 

3 

7 


■ ,5,0 

',lV.i 

iJo,7 
l|..4 
181,1 
181,8 

•&i 


3' 

33 
34 

'J. 

1 


«3- 

»4. 

S: 

12: 

19. 


ii!s 

1J.1 

S:1 

47.1 


66.6 

^:^ 
69-5 

JO.l 

70.9 
71.7 

7^.4 
71-' 


61.1 

1! 

66,8 
67.5 
68.3 


'5' 
153 

'53 
154 

\'i 

'59 
16c 


"3 
114 
"4 

Wi 

117 


2 

4 
6 

; 


103.0 
103.7 
104.3 

10; .0 

\'A:l 

107,1 

109.1 


>I3 

3i; 

116 

319 


154 
"55 

'11 
ii 

160 




143.9 

144.6 
'45.3 

147.3 
148.0 
14B.7 
149.4 
150,0 


371 
373 
373 
374 

;;i 

379 

38o 


125 

199 

103 
104 


9 

2 

3 


8 


.84,8" 

186,, 

■&i 
ti 

190.3 
191.0 


41 
43 
44 
4; 
46 

41 
49 


SO- 
Se- 
3». 
31. 
33- 
34. 
35. 

'i: 


iB.o 

38.6 

1 ^9-3 

] 30.0 

? 3°. 7 

3>.4 

31.1 
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TABVEXynf. 
LATITUDES and LONGITUDES 



^ 



Of the principal PortSyHarboorSyCapeSy Shoals^Rocksy&c. on the Coasts of 

~ ^ChreatBritaiOylrelfiaid^LaplaxidandNor^^ 

ihe Baltic Sea» Oulfs of Finland and Bothnia; on the Coasts of Demnark, 

■ QenDBikjf HoUaody Netherlands, France, Spain, and Portugal, to 

^ Gibraltar; Africa; from the Entrance of the Mediterranean to the Cape 

'of Gk>od Hope; and of the Islands, &c. in the North Atlantic Oeean; 

to whioh is occasionally added the Variation of the Compass* 

The L(mgiiude$ are reckoned from the Meridian ofOreenwick, 



I. Court ot GREAT BRITAIN, aad 
adjacent Ulaiida. 



Places. 



LONPON, St. Paul'8|5I SO 40 
r«r.i4*0',W.1834. 
Gbsbnwich Obe. • . 51 S8 SO 

GraTeseod Clroich .51 S7 SO 

Sheenaas Fli^ Staff . 51 06 46 

r«r.84«S0'ir.l828. 

N. Foreland light .51 02 96 

DealCastle . . .51 IS 6 

t;S.FoielandUp.Light51 8 06| 

J DovEB Castle . . .61 7 

^Folkstone Choreh • . 51 4 

tS Kew Romner Churoh 50 50 

^Lydd Church . . . 50 67 

«• XJnngeneaa light • . 50 65 

gBje Church • • .50 67 

^Haadnga ... .,50 52 10 

:S Beachj Hd. (Station) 60 44 24 

[.?? Brighton Church • .50 40 S2 
Shoreham Church . 60 50 
Owera light • . . 50 SO 67 
Selaea Church . . . 50 46 10 
Chichester Church .60 50 11 
Portsmouth Church 60 47 27 
— Academy . . . 60 48 4 
Far. 24« 16' IT. 181S. 
South-Sea Caatle . .50 46 44 
Calahot Castle • . .160 40 7 



Lat.N. 



47 
47 
7 
7 
1 
1 



W. 



^Cowea .... 
g^Bemhridge Point • 
'^ Dunnose (Station) 
^St. Catherine's Tower 
*N Needles Light . 



50 46 S7 

50 40 60 
50 S7 
50 S6 S4 
50 SO 54 



Hurst Castle . 

Christ-Church Head . 
•^ Poole Church . . 
J St. Aldan's Head . 
^Weymouth . . . 
(§ Portland Up. light 
<«^Bridport .... 
4* Lyme Cobb • . 
§ Exmouth Bar . • 
^ Torbay, Bob'a Nose . 
^ — Berry Head 
S Dartmouth • . 
^ Start Point, flagstaff . 

Pranle Point • • ... 

Bialt Head (Station) .|50 



50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
60 
.50 



42 25 
42 88 
42 61 
85 
36 
SI 
42 20 
4S 11 
S6 40 
27 60 
24 2 
10 40 
IS 27 
IS 15 
IS 46 



Plaoot. 




1 
1 
1 
1 
1 









20 84 
23 60 
22 6 
10 7 
10 62 

66 22 
64 10 

67 48 
44 
38 
16 12 



West 
7 40 
16 10 
80 60 

45 41 

46 36 
6 67 
6 50 



Eddyitooo light , 
Mewatone . • w 
Plymouth, New Ch. 

— Ohl Church , 
Drake's Island • , 

• Penlee Beacon 
Rame Head (flagstaff) 
Fowey • . . • . 
'eadman's Pt. (flag.) 
^^Falmovtb, 
^— St. Anthony's Hd 
^ — Pendennia Caatle . 
Q Blackhead, flagstaff 
^ Lizard upper liglit • 

S Mount's Bay . . 
— St. Michael'a Mt. 

— St. Paul's Steeple 
St. Leven's Point • 
Rundlestone Beacon 
Wolf Rock . . . 
Louffshin's Light • 
Land's End Stone 



.50 



.60 



.60 
.50 



10 64 

IS 80 
50 28 21 
2a 16 
22 4 
50 19 26 
50 18 S3 
50 20 7 
50 13 21 

50 8 S5 
50 8 60 
50 1 13 
40 67 41 

50 7 S 

50 $ 26 

50 8 64 

50 1 80 

40 66 46 

60 4 2 

50 4 8 








1 
1 



16 2 
1 18 6 

1 16 15 
1 4 61 
1 11 36 
1 17 51 
1 33 65 



32 46 
44 81 
68 66 
3 20 
2 27 
2 26 40 
2 48 30 
66 29 
21 80 
26 43 
28 14 
35 30 
88 21 
42 30 
48 



1 
1 
1 
2 



2 
3 
3 
3 
8 
3 
3 
3 



Scilly Islands, 

— St. Agnes' Light 

— St. Mary's Fort 

— St. Martin's DJilk. 
Far. 27« 30* W. 1814. 
The Seven Stones 
Cape Cornwall • < 
St. Ivea .... 
St. Agnes Beacon . , 

. Trevoae Head • • . 
iPadstow. ... 
•S Tintagel Head . . 
^Hartland Point . 
J^Mort Point. . . 
« Lundy I. Light . 

t^ Flatholm light . 
^ Bridgewater Church 
«, Brutol Cathedral 
^ Naah Point • . • 
s Mumblea Pt. and Lt. 

Worma Head • . 

Pembrey Church • 

Caldr Island . . 

St. Gowan'a Point 

St. Ann'a Light . . 

Milford Church . , 

Hubberstone Church . 

Smalla Light • • , 
' Grasholm . . . , 

Ramsey Isle . • . 

St. David'a Cathedral 



LatKvi 



40 63 37 
40 66 
40 68 4 



60 
50 



2 SO 

8 



50 13 
50 18 27 
50 32 67 
50 36 

50 40 

51 1 22 
51 11 
51 10 
51 22 S3 
51 7 41 
51 27 
51 24 30 
61 34 
51 83 56 
51 41 18 
61 37 
51 36 
51 40 59 
51 42 43 
51 42 66 
51 43 18 

43 66 
61 43 



51 
51 



51 62 66 



W. 



• t 



4 
4 

4. 

4: 

4 

4' 

4 

4 

4 



16 
6 

7 16 
7!82 
8.18 
10 40 
12 29 
87 81 
47 4 



4 60 81 
6 1 44 
8 8«8 
6 11 6 

8 27 88 

6 81 87 
6 41 ^ 
6 39 . .0 
6 48 
6 48 83 
6 41 81 



6 10 28 

6 17 67 
6 14 39 



6 
6 
6 
5 
6 
4 
4 
4 
4 
4 
8 



6 
41 
28 









11 66 
64 



66 
45 








30 26 
13 



30 20 
6 25 
2 50 89 
2 36 29 
83 
67 20 
18 66 
16 28 
40 
56 



3 
3 

4 
4 
4 
4 
6 
6 
6 
6 
5 
6 
6 







9 19 

80 

2 7 

38 54 

27 32 

10 36 

14 68 



1" 



TABLE Xnit. 
LATITUDES and LONGITUDES. 



Cnrdiji:!!! Hubonr 

Aberfatwith . . 

llniinouth, catr. • 

WBnniiBy I. Upht . 

S Bmehv I'ool Haul 

& — Sgnal Tower . 
\&int\ei Lighl . . 
T; Poinl I.iaSa, Ligbl 
I Grmt OrraM Head 
tJpoihtafiUTtlglrt 
TtlfBrhteliMit*-. ";, 

"tiviEhPooj;, a*i^r» 

LaiftAstef tlmrc . 

fit. pB« B«d Li^t 

WbJhhivW . -■- 
. Carlisle - ■ - '; 

Atuiwi Chimb . . 

LgAiiTofaitLiglit . 

Ig Uoui;Ihh . . . ■ 

.j^CuHtleunra • ■ • 

XTheCafLigtl . 

9 Peele Li^t . . 

I Kola Held . . . 

IIumxrHBsd . . 
I MullofGnlloway 

Port Patrick Light 

Lough HjDii, eotr. 

AirTigl'" - ■ ■ 



^(Jreenock' . . 

-x-mdd,U(.iit ; . . 

>MuIl of Cimtire Light 
'-ToBTOrtHBad . . 
I lluDi Point Light 
U Skerry vore Rockl . 
■K Duskor Rock . . 
StolllBltuid, N. end 
'< Hum liland.S. eoi 
'«Hi>!>ker Island . 
Sliuti»cp,nHMd . 
^ItnHeod . . . 
^Alore Head . . ■ 
"■ Blower Hew) , . 

Cap« Wrath Lighl 

Var. 30" W. 

Nun Rock . . . 

lion* IiLand . ■ 

Burn Iilnnd . . 

Furaut Kmd . . 



.to 42 a S 34 



DunonOH-bT Hciid , 



;3nuth Ulat. 3. en 

, Reniah Hend . 
^GlaahL Light 
^Aird, N. Point 

; Hutt of Lewii . 

lUallenHead . 
._j Flasnen lalea ■ 
^St. Kilda . . 
B Hjalrnr Itluid . . ... 
Hookall ST 

PeDtliiadSkerriai.Lts 
Strnnia Isle, 3, end 
8.Rona1dihii,01dlId 
Copinahn .... 
Kirkwall Ro»d . .>,. 
Stronaa 1., Lamb Head ,^l 
.Start Point Lighl. 
S North HotirddAa, 
J-Dennianeaa. , 
J Papa Weatra Isle, 
f, — Motil bead . , . , 

tWertwI.,l>JoiipHBa(flBII i 

t Pomona lahmd, 
O-Marwiakllead 

— Strom noaa, towi 

ror.27<'ft0' ir.18 

Hoy Head . . , 

Bule Skerry . . 



Fair Island . . . 

Euoibni Head Light 
Hnnf^liff . , , 
.Lanivtc., Fort . . 
■3 llr.,.« r., 8. Point 
^ Rumble Jalaud 
4 Out Skerriea . . 
-sUeltn 



J Pur. iTiw'w. 
:?KoDaaHill . . . , 

VoaSke^i ! '. '. 
Faullilaad. . . . 

Monk Rock , . . 

^SuderMpS end , . 

■ GreBlDinmoid . . 

-ISandon, S.«iid . . 
"T" Stroraoe, ThorshnTen 

|Fug1oe . . . . ■ 

eg MygenM I. W. end . 

Var. iV> W. 1818. 



^^j^ 



He-. 

1 IS %(l 

!■ * 

10 '0 so 

s to 

9 to 
>t 1 IS 



) a 2 6 I 

) a IB 

1 osa 15 1 



J so 3D 
I fl 18 ■ 
) T 49 sc; ' 





TABLK XVIII. 


^ 




L.\TITUDES AS 


!> LONGITUDES. 


1 


Fluei. 


Lai. N. 


Lon. W. 


tta<^. 


Lat.N. 


l™.e. 


Ord Head . . 


.58 10 


3 ST 


Spurn Lights . , . 


53 34 41 


T » 


Tu-bettNew . 


.sT 51 


I 4T 


LynnRegU . . . 


sa \i 33 


25 4 


Cromsnie . . 


- S7 43 


4 1 


iS ST 8 


39 41 




. ST 31 


4 12 


Outer Dow ting, mid. 
HaddocLa Bonk, sud. 


53 SO 


65 U 


Fort St. Gforgs 


.iT 37 


4 5 


>3 32 


1 40 


. BurgbHeui . 


. ST 43 


3 SO 




53 la (1 


55 


Couir Point . 


. S7 44 


3 IT 


Inner Daw£.ng, N.end 


53 30 


31 


, Cull^n . . . 


.JT 42 


a GO 


^.Cramer InnarBk-inid. 




1 24 


Bmff . . . 


. 5T 40 


3 13 


llamon. North Elbow 


o3 8 


1 64 




. 17 41 40 


3 1 


-asbemngb™Sl»E.eQd 


53 3 




RatHe Hud . 


. >T IS 


1 SO 


SSmithiKnowLmid. 


S3 S3 


3 16 


PetarHead. , 


.jT sa 


1 4T 


^Cromer Light . . . 


sa ss ao 


1 10 30 




. ST 29 IS 


1 47 D 


a 40 


1 33 


Vtr. MS" tr. 






1 WinUrton] 


sa 44 IS 


1 43 


1 Newburgh . . 


. IT SO 


3 10 


S YahmOuth ChnrBli . 


53 36 40 


1 43 23 


I Nnr Ahrdiin,o 


i. W 9 


a S 


,L«.toffHighLi(^t 


53 30 10 


1 45 14 




.57 S 


3 6 


53outhwold Ch«.ch. . 
WjUdhro' Knapi , . . 


S9 ao 


1 40 


IE StOOellBTSD . . 


. SO B8 D 


3 15 D 


53 8 


1 43 


ETodHo*i . . 


.56 6» 






S3 G 


1 It 14 


g UoDtToae Neu 


i6 48 10 


3 aT IS 




SI 56 IS 


1 10 4 


rRedHaid . . 


.SO 3B 


3 38 11 


JIarwicli Chnroh , . 


SI 56 48 




PArbiotith . . 


. 50 34 


3 35 


WaltonTo.onthoNue 




1 IT T 


S Button NautndL 


ta 50 S8 


3 44 15 


Galloper Light Va-»el 


51 44 SO 


1 53 30 




. 50 28 


3 5T 30 


Inner Garbard Buoy . 


SI 50 


1 5fi 


Elnch''capB Light 
g B«tlItod[ . 


. 50 SB 40 


a 33 45 


OuterGarbardBuoy . 


51 58 40 


3 S 4S 






p St. AodieVi Cbui 


«b 56 SO 40 




11, COAST OF IRELAND. II 


Fifa Neu . . 


. 56 IT 


3 34 SO 






' ElieKM. . . 
; KicshomNeu 


.56 11 20 
.16 4 








3 10 






West 


' Incbcolm . . 


.56 S 




C*pe Cluar Light . 


51 21 55 


B 39 » 


EDINBURGH, C 


olt. 5S 5T ST 


1 10 30 


FMlnelltocIt . . . 


SI 33 


37 


LoithPier . . 


.5t 58 60 


3 10 


Crookhaven ontr. 


61 37 


9 43 e 


, Var. ST 41' W. 






MitenHesd . . . 


SI 36 


51 


■ Inch Keith Light 


.58 a IS 


3 7 30 


Bantry Bay 






1 Fid™. . . . 


. .18 4 SO 


9 46 SO 


— Shaep'a Head . . 


n SI 


9 53 


A'ortli Berwick, Li 


w SB S 6 


3 43 11 


Crow Point . . . 


51 34 


10 13 


M»» 1. and Li?ht 

1 V«^.a8"is'#. 


.56 11 3a 


3 33 47 


Diuwy 1. W. end 


51 34 


10 15 






Xenm«r< UiTbou 






Ths Bui Rook 


.58 4 53 


3 3T 47 


- Cod'i Head . 


51 40 


10 T 


t DuNBAa . . . 


.56 30 


3 30 20 


.-Lamb'aHaad . 


51 44 


10 H 


I St.4bb'4He«l 


. 5S 55 SO 


3 8 


■g Fur. 3! Paint, W. 






EjemoDth . . 


. 5S sa 43 


3 4 45 


J Hog Island. . . . 


51 44 


10 IT 








KUoluaHaad . . 


SI 46 


10 24 


■ Berwick . , . 


.55 46 21 


1 69 41 


>g,SkemgRlEB.uidLta. 


51 46 


10 34 


Holy Island CiWl. 


. S5 40 2( 


1 40 38 


S — Bray Head . . 






Suiabuigh Cutle 




1 43 8 


SI 63 


10 39 


Staples Ligiit . 


! 55 38 ! 


L 3T 5 


■J— ValBntiaHarb-ent 


61 as 


10 30 


-oTera 1. Light . 


. 55 37 11 


t 38 SI 




S3 6 


10 32 


. 55 34 45 


1 ST 50 


^ Frae Roek . . . 
^Fenilar'B Inland . 


53 1 15 


10 41 50 


g^Coouetlilaiid, 






53 3 30 


10 38 


-BS ao I! 


I SI 47 


Tiraght Hock. . . 
Gt fllaakett. VT. end 


63 4 


10 40 






1 34 31 


63 3 30 


10 36 




'. 54 55 l: 


1 31 16 


EnnisTuikor . . 


93 8 


10 36 


B Hartlepool Churc 
O River WflnlTBi 


. 54 41 49 


I 10 11 


Dunorling Head . 


S3 11 


10 38 


IKB 54 18 


1 5 


53 IT 


10 10 


il.'i'S.T. ; ; 


. 54 as 


1 14 


ShanDOB Month. 






.54 88 31 


35 ao 


-KetrrJlaad . . 


SS ST 


9 5S 


Sccrboroost . 




33 


— Loop Head. . , 


5! 34 


saw 


1 Fluobro' HeadLi 


! M 14 1 


14 


Li««i« . . . 


S3B9 


8 13 


ght 54 T SO 


3 3D 


Clare 


53 4T 


8 SI 


1 Far. 2i' (T. ISah 






Hag. Head. . . 


53 SO 


IS 















TABLE XVIII. 
LATITUDES and LONGITUpE& 



Lot. N. Lon.W. 



-j Gal V If Buy, 

J — BlBck Head . . 

, Arran I. ijiht '. 

"SvSklrdRocka. . . 

U Siine Head , , . 

S Sbark Island . . 

■j Eiiois Turk I. . . 

5 Clare I. Lirtt . . 

^ Anhlll Head . . . 

* Black Rock , . . 



Broad Havea, 
— Urrii Head . . 
Stag Rocks . . . 
Downpatrick Head 
KUIala 

Eoois Mairj . . 
Donegal .... 

a St. Ilohn'i Cnpe ■ 
TinenHtad . . . 
-3 Dsunis Tfend . • . 
c Arranraore I, Light . 

'^Torj Island', N. W.'pt 
I Hnrn Head .... 
S Mclmnre Head . . . 
■^ Loch Swilly, 
S — Ft. Fann*tt UgU . ■ 
J — DuoBff Head . , 
•^MnlliBHend . . . 

EDDistrahu! Ught . . 

Var. W IT. 

lalshoiie Utei . . 

LONDONDERBY 

GlaDt'sCDUBCWsy.. 
Raphllol., W, end 
Fair Head . . . 
Tor Head. , . . 



Maiden Rks. E. Uglit. i 
Blnck Head ... 
CarrickFergna . 
Bklpaht . , , 
Mewl, and Uglit 

-a South Kock Ught 

J ArdKlBBS Light . 

"I Dundrnm, Entnmi 

>; CranBeld Light . 

's.Dundalk. Soldien' 
~ ougher Head 



; 18 30 7 

1 16 30 T 

i IT 10 7 

; 22 SO 7 



6 SO 
T BO 
(1 31 30 



Pt.C 



-Clougher Head . 
3 BrojthedB Bsr . 
C St. Patrick's lali 

ILnmbay Iiland , 
^ Howlii Head light , 
■^ DUBLIN Light 
— Observatory . 
Tur ap 30" IV, 
"Wicklow Lighb. 
Arklow . . . 
eUncnrrick Point . 
VfExronD Marb. E 



Lst. N. Lon. W. 



Carnsore Point . . . 
Tuikir tloek & Light . 
Settees Rocks . 
.^ Hook Light . . 

gWATIBFDaD. . 

"STramorc . . . 
^ Dungnrvan . . 
VHelwick Head . 

^Yoagbal 

g Roche's Pt. uid Ught. 1 

^ yar. S(P tir. ' 
a Kiaaale Light ■ . 
€ Seven Heads . . . 

GaUf Head . . . 

Rosa 

Stags, off Toe Head 

BALTIUOItB . , . 



53 34 6 S8 S 



33 B SO 
33 8 50 
26 D le D 



III. Coast of I-APLAND &. NORWAV, 
From Nova ZembU to the Naze. 



Kora Zembta, N. Ft . 
Weigntes Stnit . . 

Cape Candiaosc . . 

Cape Konachin . . . 

Moratovela la., S. PI. 

Cape Voionou or 
.Ggod Fortune. . . 

Cape KatuesB . . . 
^Abchanqel, out. Rd. 
5 — City 

For P 30" E. 

■ Cape DoaecB . . . 
; Pushlackta Bay, entr. 
■0«8» 

Anger Island, E. end. . 

Kaodnloi 

Croai Island . . . . 

Ponoi 

Cape Orlogeuess ■ . 

Capi Sweetnose . . 

Par. 1" HT. 

tNngsl taland, N. end. . 
K^r". '."'. ; ! : 

"^ Wardbnya laland . . 

-North Caps, . . 

Hainmerfest, 
i— Fuglcuesa Point. . 

1 Par. 11" ay tr. 
i^AIteDgaard . . . . 
PSand.oe 

' LoAodea Isles, 
3 — WteroeorWecToI. . 
r^— Roatlaland . . . 



6R 39 li 
67 12 I 

GQ 40 I 

60 31 oLia 18 
flS 38 r - - 
M G7 I 
U 31 » 



a 26 

48 

1 T II 
I 22 
g 47 O 

-8 ar 

) 10 33 M D 
eS S2 SB BS 4S 
~ 22 B6 31 6 45 
Tl 10 15 2« 45 



TABLE XVIII. 
LATITUDES a.v» LONGITUDES. 



Vigten Isles, 
H«lten IhIm! nil.Id'le . 

Frojeo. S. W. end 

■5 Var. aa° so' Ur. 

^GrlbOHTOB, middla 

ffChriatiBnaund . . . 
"" lingTui fiord, entr. . 

■ Haaevoer Suad, estr, 

■Nt^TBjiord, entr. . 

FMolda 

£ Rondoe LigbtLouae , 
SSudtLond, N.W.Pt. 
•^Froo S<wn, eutrsncB 

H Tempft Bonk, mid- 

s Bueluid, N. W. end 

^ Aspo I., N. end . 

Udverlalfls . . 

Blomoe .... 



Var.2i°ir,' IV. 

KaiB Fiord, entrance 

FugloB 

Selboe Fior^, entr. . 

BoDunel-oe. S. end . 

SkudpsnaES Li^ht 
^H*iddings-oe Light .' 
a StBTunger . . , . 
I Far. a puiHlt W. 

LUtSF Lnnd. W. Pt, 
Marlfoe Light . . . 
LiodemiEi orNtli Lt. 
V«r.iV30' W. 



IV. The CATTEGAT and SOUND. 



Fladatnnd . 

Snby* . . 

^ AmLbor^ . , 

I OrenamB . ■ 

^Airhnni . • 

*> Afiennde , 

Fleosborg . 

eiowick . 



Ijndehncs orNiicLt. 
Muidal .... 
Fleckeroe HsvAO . 



HT 43 
S7 !J 

J7 ao 

.ST 2 32 
D SS 



Arendml , . . 
»Oal«Riioiir . 

iKnge™ . . 

fe Fridorioh»F»ni 

% Fcrdsr Liglil . 

" Fulehuk Light . 

Cbhirianu . 

Fndericbalad . 



2 i^ 



S8 B 4 8 3 



Sslffi Light '.'.'.'. 
PstBroMtare.S.W.end 
Mantnnd Light . 

Wingoe Beacon '. 

"Vinguaid Shoal . 

Tiiloma .... 

Kiddingen Light* 
e Warherg . . , 
|Fdkenberg . . . 
^ Hilmstad . , . 
'Laholm .... 

UoUasda Wadnv, 

-Southand . . 

Fngelbolm . . . 

Ilalaingborg . , 
Latidakrona . . , 
LuDden, Ob(. . . 
Malmo .... 
Falatecbo Light . 



SteB'ED'B Head Ugbl 



iCronhorgCaatleScLt. 

J Nakka Head Ughti 
Njkiobing . , , 
CaUundborg . . 
Coreoer .... 

_ Wordingbofg . , 



ajHoen I. Uranienberg 
■g Amag laland, Drago . 

SHaaaen Island . . . 
T3-Spfoe Idand Light , 

SMobdI. SpeilClifF . 
4i'alaterl.(ieedesbja 
^ orTriodeEea Light 

£Anholt Light . . 
i Great Middle Greunt 
g Little Middle Grouni 

Lesioe. Kaat end . 
■-— West end . . 
jTrindalen Rock . 



as IT SO 
27 ID 
Ja 41 



S3 SS 
"" 40 54 
S5 19 3U 



12 27 
1 IS 
49 17 

37 



~£ 



Head . 

ngeland, N. end 
S. endi Light . 
Riidkiobing . 
roe. Kiobing . 
ion. Sonderborg . 
iland, Naskoi . 
star, Njekiobing 



35 23 30 




S5 37 [ 




S5 17 4C 




SS 20 




54 S6 30 




S4 SI t 




S4 84 M 








S4 46 [ 


1 



















^M 


. 


TABLE XVIII. 1 


1 


LATITUDES aho LONGITUDES. II 


r 


PlntBl. 


Lat.N. 


Lon.E. 


Pl««. 


Lilt JJ. 


WS.I 




Moen. StH^ . . 


it G» 30 


It 18 


CMtBka Wo, 


SB 16 b|!3 3T 41 




Treltobow . . . 


!I4 SS 


11 II 








IS S3 


IS 10 


7»-c..'f(^?rH.iid ; 


E8 SO 5T 
57 ST SO 


10 18 It 
10 3S I* 




YM»d : . . . 


iS 25 S3 


IS 60 1 


Gottlaod. 










iS 3) 40 


14 19 IB 


— Hilahuk . . . 




13 43 ti 






ss sa 30 

JO 1 1 


U IS 3D 
14 48 35 


— W..B. . . . 

.— Little CBtlw . 


57 38 SD 
ST 10 39 


IS 10 3t 
18 4 I* 




Hwio 




CirlJiiimn . . . 


10 10 80 


14 50 


Baltic 

1 1 1 

lit 


ST 18 


IT SB 




T«,K,.S.e.ui . . 


JO SI 


14 SO 25 


SO 65 


18 T SC 




C>rl>kroIl» Gt, Cb. 


iO 10 9 


IS SS SS 


ST 51 it 


19 4 to 




jToniiPuint . . 


iS so M 


IS SO 51 
IS 48 


Jl OiterganiBholni Lieh 
^ Gland. North Hend 
l- South U«d Light 


ST 33 3( 


19 
IT IP 




ICilmnr Church . 
1 WesWrwjt . . . 
0)SpiiroIie»con . ■ 


ia 40 3V 


10 21 44 


56 13 3 


10 83 t» 




57 « 


18 37 


■gtutholmLChriilian 








S7 42 10 


10 43 55 


4 OaLi»ht . . 


SS 10 9 


15 11 IB 






10 68 SS 








Arko, Stnnfiku . . 


SS 33 Ifl 


10 60 A6 


Light .... 


SS IT 30 


14 40 1^ 




Hofringe Beacon . . 


3S SO 


7 IS 2 


^ Ronna Ciiiirch . . 


SS 10 


14 41 SS 




LandsDrt I.ighllii.uw 
Dalnro, entrance to ■ 


SH 44 an 


17 51 45 


- Due Odde . . . 


54 59 e 


15 6 V 




SO SS 


IB 34 3 


- STBoeke Charfb . 


S5 T 64 


15 B40 




STOCKHOLM obs.. 


19 ao 31 


B 8 46 




S4 41 4 


IS 2T S3 




KoraoUBht . . . 


S9 17 30 


8 57 SS 


- liwgen Chureh . 


64 25 33 


13 2t3i 




GnnukHri Light . . 
Soderoim Baicon . . 


sg 17 

so 27 


30 


— S.E.Bnd . , . 


54 to 30 


3 4S> 










19 45 3! 


024 6 


VL Th. Gulfs of JINLAND nnd 






KbU ... 


14 10 43 
SS 51 IH 
S3 Si SO 


8 18 

49 62 

1 39 


BOTHNIA 






LvMtC . . 










Di.goI,D»gprortlid. 


S8 60 6 








Boatock . . 




S4 S 


2 110 










E>Da» Head . 




94 SO 


13 10 


SO 17 60 


^1 30 li 




IStrelaoDd . 




S4 10 K8 


3 7 6 


-j Psckerort Light . . 


SO 34 30 


21 Sifo 




EWollin . . 




tl SI 


14 8T 


J Surop He*d . . . 
|NBreBDl..N. Point 


SO 38 30 


34 20 




u8t«n.K . . 




ssia 


14 33 


SB SO 1 


14 2s:|t3 




ClBUQ . . 




SS 56 


14 45 


It RivEL, St. Oliii Ch, . 


SO 30 1) 


24 42 J S 




Cslbeix, Bit 




>4 10 SO 


IS ST 44 


VKukskM Light . . 


SO 41 30 


J4 6T 






S4 » 


10 25 


feEkhobnLiKhl . . . 
Q Stoneskar Beacon . . 


SO 41 20 


25 43^0 










SO 40 3U 


26 IB 10 




a«i«liooft Light . 


S4 SO 4 


IB IS 30 


^ Botbikar Light . . 
SLittleTTlers.N.W^nd 
■SGre.! T7t«rB, H. end 


50 SO 


M (J 




i\tA Ught . . . 


S4 95 10 


18 48 22 


50 50 


M 48 1 




DtNTUO . . . ■ 


S4 30 46 


IS 38 6 


50 SI 


27 Tr 




.PillKuUrbi . . 


S4 SB IS 


19 63 SO 


•S NuTa LighthoOM . 
SLBTBOBkar. Kupka . 


50 3S 


SB t 






S4 43 12 


30 3D 16 


(iO i 


it 44i 




f Memtl .... 


t4 S7 to 


IB 50 1 


"SeikarLightheuM . 


OO 1 SO 









SS 41 4S 


21 T S'J 


cgDolgoioou .... 


SO AJ 


18 64 






Lib.o .... 


SO 11 10 


30 SO ■a 


Tollh^enUght . . 


GO 3 SB 


20 31 






Windw .... 


ST 34 SO 


21 31 


CnOMnADT .... 


SO 59 20 


39 4r 


SO 




Ljietort . , . 


ST (4 


21 40 


PETERSBURG, Ob. 


60 56 81 


30 Ij^ 


18 






ST 40 IS 


22 31 SO 






38 4q 












P^aZ- : : : 

r,Aq>aUe>con . . . 

fHoglQud North Light 


80 43 40 






jRunoI.. Light . 

|R,o*ChJh . . 


ST 48 I 


23 11 D 


00 14 


IT 59 




SO SO 5 


24 4 


GO 13 a 


3T Sl 


M DuB.mnudB Lighti 


S7 I 85 


33 5S 1 


80 IT 33 


27 « 9 


*Pera.u .... 


SB 31 


34 36 


00 6 34 


30 61 21 








«Ur.Vch=rch ! . 


00 2T 18 


SO If 40 


Digo, Dsgerort Hd. 




22 OST 


■2 Orrenground Beacon 
>UrealPe!li>iga,S.eide 


00 16 36 


Iffal 1 


— DBgorurt Light 


r,H 55 e 


33 10 12 


00 12 23 




Filiaod Light . . 


SB 33 


ai 40 




00 3 16 


is 44 4s II 


OmsI, Pohnarort . 


SB BO 


ZS SO 


SHeliingfor.. . . . 


00 10 SO 


lil\l\ 


- Hundaon . . 


SS 31 


2\ 53 


^ Hmiiknr Liehllioui.e 


39 65 SB 


— ^- Stu t TtTor^ I'igiit 


57 55 0l3i 1 8 


ilirBiiU«.»" . . 


iO 40 43 


13 3t 12 





i: 



f:iiakiir Light . 
rartklubben Li 
Omkvet Ught 
Geflfl . . . 



Heraomid 



1 Gadden Light 



t^ BnbeBIad . 

Ny Cxleby 
Warn. . . 
Chriniasatud 
Ny»t»d ■ . 



TABLE XVIII. 
LATmjDES ASB L0NG4TDDKS. 



WilchariD, 

— W«al C>pp«l Ligbt 

Middteburg 



lOitend . 

■3 Nieiip«rt 



VU. CoMW ofDENMABK. GEBMANY, 

HOLLAND, and NETHERLANDS. 

From tbs Scaw to Calais, 



I OeMer Haad 

CHolmen , . 
^ Point Horn . 



Halecoland Ligbt . 

£Um B... Red Baov 

Vtr. W° W. 

Nswork .... 
.CuihaTan . . . 
tTGInlatidt . . . 
iStada 

tILlBBDIinil . . . 
UBreiDfilehe . . 



Wnageroos Ligbt 
florcum XJdit , . 
Emdea .... 
GoltingBii Obs. . 

TsrSalieUiiig, W. end 



AMSTERDAM 

-aHnrlem . . 

jLajden . . . 

% Tha Hii^ue . . , 

HoUand'i Hogk 

For. S4° W. 
Briel . . . . , 
HellflToetBlaja 



iS SO 10 
fiS 19 

n Si a^ 

» 4T 49 

SI 30 S3 

» U 51 

ii » 18 

~>3 4 3S 

iS 4S SQ T fi 

iS ie r ~ - 

}3 sa 1 
SI so ( 



I 5s e 

t 2 39 Gl 

I 2 122 I. 

1 30 41 

2 7 HO 
! 1 SI W 



VIII. Coaat. of FRANCE, SPAIN, and 

PORTUGAL. 

From Caliii to Gibraltar. 



Cqia GHiDw '. 
Ambleteuas 

BOULOONE . . 

E[apl«i . . . 

MoDtreul , , 
Rub ... . 

Lb Crotoj . . 

Abbe.aiB . 
S. VaUry 
Eu . . 



DiKl-fE Light . 

Aillv Light . . 
St. Vale.7 «D C: 



^ Cnpa da Ctui . 
= Cope ds la Here 
|Ha»re . . 



|Ha»re 

r_Harfaur . . . 
^'HooflBur . . 
I PARIS, ObasFTi 

g ROUBQ . , , 



Psleelsle . . 
Cape U Ha^e 
AldamBjl,, IV, 
-S.W. rod . 
CAiiETa Lights 
GueraisT L. St. Petei 

- St. niartin's Point 

- Pleinmont Point 

- Dojlfl Yon . . 
Harm I . M Point 
Sercq ,oriiuk 1„N . and. 






ISlTo 
4(5 

IS G9 

;6;2 

1S9 



i 1-1 

II IS 

. a so 

Waal 
» 'it 3S 

41 sa 

1 u so 

1 Ml 

1 ISli 
I 3T 3 
1 U 4S 



ill 

0{ 2 ^H I 



TABLE XVHI. 
LATITUDES and LONGITUDES, 



Lal.lfi. LoQ-W. 



Sercq, q 



I.,S.end'); 



Joaey laluid, 

-CGroMM. . .," -■ 
-Et.AubiH . . .10 1 

- St. Hellert . . .40 I' 

- B. E, Poiot. Tower'jQ 1' 

- N.E.Pt., LaCoup«49 1, 
Chauug Islmd . . tS S: 
St. GemiHiii . . .Ud I: 

^Coulaacaa . . . .149 : 
QGruiTitle . . . }iB Si 
[^Atruuche . , , .48 4 
'^Mouut St. Micbiel .|4S S! 
.Tl'acitoraoo . . . , IS s: 

ICtnoana 48 41 

USt.MtlD ... .48 II 
.aUCQnch^e . . .48 4' 

■gDinmit |48 8; 

iCapo Frohol Ught ,148 41 
St. Brieu . . . .48 31 
Brehsl laluid . . .J4S 51 

Morl«ii . . . '. '.AS 3( 
St. Pol de Leon . 
Blanotie Rock . . 



Fur, 2S« 80' tV. 



Ssinu Rocka . . 

FoiaC L'Abbi . . 

tilpoEDliiin'ds' 

UoimpsrltiT . . 

L'OUEHT . . . 

^Var.K'iVW. 

JpOHTLotl. . . 

'■'■Illo of GroBJa . . 
■3 tiUIBMOW, S. Ft, 

■SBeUel., N.end . 

,S-S.™d . . , 

^ Houat Islimd . , 

? Hidio lilond . . 

^Aurai , . , . 

iVanna. . . . , 



r S8 29 

r 44 so 
r SI S3 



7 17 17 

7 2S 3a 

T so 40 



Nl^ 



imouf 



4 28 
4 45 3tl 
4 47 21 



I 4 

•i SB 37 
a 59 



' 10 SQi 8 20 
' 17 4S[ 2 BO I 
■ 17 JS[ 3 ( 



Lc Filler .... 

NoinDODtier I., S. I't. 

liau.n lilHod . . .140 9 
JsleD'WU.W.Foinne 4 
StGillag . . . .140 4 
■SibleMd'OlmoM . .'40 ^ 



Oleroii IiWd, Tc 

Cordouui Ligbl 
liorduaui . . 
Cpe Feret . ; 



St. Jean de I.ui 
Port Fiiuagsa. e 



^ Cape HayiBbre 

[^Cnpe de Mtr • 

s. Cane La«rei . 

|GijU . . . 

I tnjiB Pbhw , 

Q Cape Buslo . . 
^ Ribudeo, entrance 

- Pon Viveto'. ent 
^PortJalaEatuci 
'ClPsOnTTOU 

rC»pe Prior. , 

*Comnna Light 
Ciaaigna Islei . 
Cape ViUano . 
CapeToriana . 

C/p> FlM>T«llllI 



R. Mino, entTBDot 

Cnminha < . 

Vianni CBstle . . 

Villa de Conda . 

Oporto, tntranco to 

Aveiro. e:>lnince to . 
"5 Coimbra iDhiertatoiy 
^CopaMilidega 
iHgueira, . . . 

'^Burling* tsUnd . 

-j|CDpa Corboeira Lijtbt 

E Liabon Hook Lieht . 

«I,ISBONOh«eivlilory 
C«iin Espicliel liRlil 
SetubalorStUbesLt, 
Cupa Sines . , , 
'I'lflwir*. Bit of , . 



,43 33 30 

42 24 

43 13 20 

11 52 
11 31 2D 



iQ 12 SO 
10 It 60 
10 10 

S9 29 
30 24 4n 
39 21 SO 
19 40 

42 3V 
3S SI 54 
IB 28 
i; GT 
JT 39 



2 39 48 
2 43 45 
S 58 20 



i 40 » 
Q 94 
5S to 
7 IT 
T 32 SO 
r SB 50 
7 50 BO 



i 41 SO 
I 43 10 
I 35 12 



< 13 8 
I 5G 3D 
I 52 42 



TABLE XVIIL 
LATITUDES and LONGITUDES. 



Cape St. Vincbut . 
Var. 23" IT. 



St. Lucar, eatrnnceto 

Cadie, Observatory . 

St. Sebastian's Light . 

"|CapeTr«f«lgar . . - 

'S'TBrifalslaoa Light. . 

Eoropa Point. . • 



3C 44 

96 33 
36 SI 10 
36 ID IS 

16 JO 

SG 6 20 



IX, The C(ia»t of AFRICA, from the 

Entrance to the MEDITERRANEAN 

to the CAPE OF GOOD HOPE. 



Cape Sputel . 
New Sal«, or ! 



% Macadare Island 
Ckdo GetT. . 
Clevdand Shoal 



Cape Non . 
Ri.er Non, entranc 
False Cape Bt^adoi 
Cape Bojadi 



.gCape Blanco '. 
g Cape Mirik . 
■^ Portendik , , 
I Buhare Point . . 

SE!iiGAL,FtSt.Lou. 

Cape Verd, the Paws 
— Northwest Pitch 
GoTeo, lalandTown 
For. 17= 31' IT. 

i E. Gnmbia, Bird I. 

S — Cape St. Mary . 

5 — BntborstTowQ . 



Var. 18= If W. 
UijoDga Islands, 
— Balama I., S. Ft. 
_ Tombelly, N. ft. 



10 32 30 
" S3 
IT 30 45 
IT 3a M 
IT 25 



I» 30 10 16 10 10 
13 30 lO'lC 41 SO 

13 lis 016 33 aO 



Bijooga Islands, 

— Galinal., W. Pt. 

— OfBOKoI., S.E-Pt. 

— West Point . . 
BioGrBi\de Shoals, 

— South BreakerB - 

— West Breakers . 
PWIam Itlnnd . . 
Alealraz Island . - 
Nnnfi! River, entrani 
CapeVerga . . . 
De Los Islands, 

— Crawford Islnnd. 

— Tama™ I., N. Pt. 

— Tamara I., S. Pt. 

— Factory I., N. Pt. 
MaUcong Island . 
SiKRKA Leone, Cope 

— Free Town. . 

— King Tom's \ 
~ False Cape . 
Vw. I80 7' W- 
Cape Scbilliag . 
Banana islands, Penk, 

g Plantain Is., Gillmoui 
J Point Tassa . . . 

B Sherbro Island, 
^ — Cape St. Aon, . 

b Sherbro River, 

— Turtle Is., N. end 

1 — York Island . . 

g — Sea Bar, S. Point 
U Cbdo Mount - . . 
"SiCape Mesorada . . 
-- Grand Bassa . . ■ 

O Cape Palmas . . . 
VoT. 190 W. 
St. Andrew's River. 



Cape Three Points . 
Dii Cove, Fort . . 
Elmina Castle . . 
Cape Coast Castle . 



3 25 30 
3 18 30 
] 14 SO 



4 36 

, 2 33 

2 2 17 30 

! 4 la 

59 la 

22 3Q 
13 
7 10 
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TABLE XVIII. 1 




LATITUDES AN 


D LONGITUDES. 1 




FUcM. 


LtLN. 


Laa.E. 


PISCM. 


Ut. 8. 


LoilE. 




rfneBinRiw.N.Pt. 


t 41 


S 


Table Bay. 

- Cap* town. Obi 


• ' ' 


• ' r 




>IUmaiJU.eiitr. . . 




S M 19 


13 SS 11 


18 nss 




SUpeFonU. . 


4 SI 




- Gnien Paint, LirhljSS S3 IB 


18 19 SO 




Ns-CidebirlL.W.Pt 


i 32 3D 


SB SO 


A- Devili Pelk . 








Old L-.l.bu Hirti, 






13 ST 18 


18 11 SO 




- Tom Shot'* Point . 




i IB )6 


1 - BeUows Roelt . 


14 aa 


IS 14 94 




.C»m<.r«.nll., 






14 33 48 


IS 34 30 




^-SouihEulPl.. , 


i 40 IS 


33 34 


Ufilu Bar, 








J Cap. Sl John . . . 


1 10 


9 18 40 


■3.-aimoMBay,D.Yd 


94 11 18 


IB II « 




■ t'oriaco Idiod . . 


S4 SO 


B 17 SO 


S— Wbittla S«k . 


14 le so 


IB 30 




Capo Eitflriu . . 


S7 48 


IB U 


J - 3eal Iilindi . 
^ - Aoril Rock . . 


14 S 48 


18 10 » 




e-iboon R.. Pt CUw 


D SO SO 


fl 1? 30 


14 S3 40 


IS 36 S 






South 




Fala«CapeorHangklip 


14 S3 4B 


18 43 




Nuwolt Ki».r . . 


17 IS 


a ST so 


Vur.3J7o'\Vr 








Cape Lop«t . - . 


10 10 


a 40 


1 




I'M-. 19° 8' W. 

Cipe St. CatlmriiiB . 
= Ssltefe Ri.e.. Batr. . 


1 SI 

a 33 so 


Sll 
31 L 


X. ISLANDS, ROCKS and SHOALS in 
I1.B NORTH ATLANTIC OCEAN. 




? Point Pedioi . . . 


3 42 


g 47 






JMi.jj,nib.B»». . . 
"Far. 21° 4' ir. 


S 23 40 


10 35 






Lorago Rivsr, entr. . 


4 SB to 


U 4S 




North 


W..t 




Hiier Conga, 






Lion'. Bank . . . 


iO 40 


17 4fi 




i - Cpfl pRdron . . 


e B 


IS 


R«kal 


SI 39 33 


tl 31 10 




^AmbrTtUay . . . 


7 SI 


13 4 


AitUn-iRockl . . 


SS 10 


9 SB 




^BandB Point . . . 


8 »B 


IS 14 D 


BrazURook . . 


SI 10 






St. Paul de Loando . 


8 48 S 


11 S 


ChsMUiBinkl . 


4T 37 


8 30 




C4Mi.0dO. . . . 


40 


13 12 


DsTir* Rocka . . 


I4O SQ 


3 8 




NoT> liBdondj . . 


11 SO 41i 


13 44 40 


Negre'. Rocka, alwat'48 7 


31 




• St.PhilindBllengusU. 






lalB Verte. abL . .'44 S2 


36 »6 




; -Fort 


rg 31 


IS SO 


Gree.B'. Udp, abl, « IS 
Amplimont Roeki 1 .|43 30 


IS G 




S.linii 


13 63 


13 S3 12 


il i 




Gifphut Bbf, FHim 
, CapB MuT. Pill« . 


13 U IS, 


13 44 10 


PeraBua'Shod. . .(41 8 


n SO 




13 as 13 


13 SI SO 


19 SS 




C.p.Mut].> . . 


13 £4 10 


19 23 SO 


XbreBCbimneyal .47 G4 


!B 40 




r-r. 31° w. 






Caugb'aBockal . .40 3B 






'■ LiltlRFiBfaBij. 






Watson'. BoBk . 


40 IB 


S 40 




-iirown'i Point. . 


IS tS 


ta 3 


Whale RoclE . . 


18 40 


2S 




■ Cap«N«pro . . . 


IS 40 43 


11 53 30 


EiRhtSloaBB, N.Put1 


14 SO 


SS 




PurtAltiaoder . . 


IS 4T 


11 40 80 


81. Maty-a Bank, abu 
Joaynallook . . 
Tunoch'.Rock. . 


ts SS 


37 19 




i Gr«at FiBh But. 
■^-Tl™I,Una.N,Pt 






11 40 


33 4S 




IS BO 13 


II 41 D 


)T 3T 


24 4S D 




^SCspetrio .... 


18 33 


II ST 10 


Breton'. Rock. abt. 


SO 40 


41 SS 




^CpoCroM. . . . 


ei so 


13 Gl 4B 


HoniB'.Biuik . . 


99 


fl4 30 




Z Wslwioh Bay, ' 






Rockj «a»lwBnl of 








S - Pfllioui Point . 


32 sa so 


14 33 G 




B2 20 


S7 30 




C HoUaml Bird Iiluid 


34 37 24 


14 37 10 


BennndM L, Town 


laaaso 


84 17 40 




1 Po».uian 1., S. Ft. 
JOrangoRi™ . . 
feCapoVoUa. . . 




IS 3 SO 


Ftr.a-BO'IF, 








20 SH 10 


tS 7 BO 


- WpBck Hill . . 


12 IS 3D 


01 SO 




W SB S( 


10 23 SO 


-North Rock. . 


13 30 


04 43 SO 




ti 44 d 


10 Si6 SO 


Aahtoo Hock . . 


S3 4B SO 


Tl 41 20 




r<^ao° w. 






Maannd'.'Buik . 


24 34 


OS ro 




Olsptant ItiTBr, Bntr 


n 40 4S 


IB 0S7 


IflgleflBld B>Dk . 


W 43 


BO 17 




CapsUoDliin . . 


II fi4 13 


IB 14 10 










Caps Duieada . . 


S3 IB 3S 


IB 17 


■JCorTO.Sonlh Point 

6 Florei, Pt. Delgada 
ZYtr.JB'iO'ir: 


19 41 11 


31 1 




St. Helena Ji.y, 






19 IS as 


11 8 10 




— Patemoltot Point 


12 43 13 


IT 40 10 








' SaldinhJL Bar, N. Pi. 


IS 1 60 


17 48 30 


^Fay>l,S.E. point. 


IB to 11 


2S41 sa 




Point liaer. . . . 


» aa 11^ 


18 a 40 


tPieo. .ummitofPeak 


SB 3fl IS 


>B38 IS 




Dauen lilund . . 


IS 30 12 


18 1 SO 


53t.G*.rBB.S.E.Pl. 


IB 39 23 


37 SO 43 




Back Point . . . 






Itirocioia, a.E. Pt. . 
.STBrcsira-BruilMt . 


ID 


IT S8 


. 


Itobbeo UUnd . 


IS 17 Bin 


18 IT SO 


IB IB IS 


IT II 4S 



i 
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LATITUDES AN- 


[) LONGITUDES. 




Pltcei. 


Lai. N; 


Lm.W. 


Placea. 


LatN. 


Lon. W. 




', Teroei™, Angn . 


» 30 IT 14 


St. NioholM, W. Pt. 


16 38 


21 SO 




SL&lichael. 






-MontoGordi . 


lU 37 50 


21 23 6n 




_ Ft. DolgB^a, Cilj 


17 15 10 


25 41 BO 


— Enrt Point . . 


16 BJ SO 


34 3 




— Pt, feTTeriH 


IT M 16 as SS 30 


- South Point . 


16 EB 30 


21 32 




Vv. i5« 0' H^. 


1 


EW or Salt 1.. N. Pt. 


16 61 20 


n 58 SU 




- Pt. daUMarquBsa 


37 48 10 as 10 20 


- Mordein Bar . .'lO 41 30 


its 3 








rur. 14" 10' W. 1 






St M«T. To>™ . 
-S.W. Point. . 


30 58 0» 13 IS 


-South Point . .'lO 31 is 


S3 




3G fiT SI 95 14 U 


BonaviiW, N.W. Pi. 10 IS JO 


22 59 40 




-S.E. Point. . 


36 50 4725 6 


- North East Point 116 11 


K 46 30 








4-KewTawa. . .10 7 


22 69 30 




Porto Santo, Town 


SS 8 54 10 18 48 


|~ South Point . .lis 5T 
^l^toD Rocks . . .115 48 


a 62 40 




Var. 23" SO' W. 




23 13 




. Madeira, £. Point 


&2 43 SO 


16 38 a 


MaTO,N. Point . .15 19 


23 16 




. - Kimcbal, Fort . . 


12 S7 43 


16 55 30 


? - Engliah Road . .15. 7 SO 
^- South Point . .16 fi 40 


23 !T 




i Var. Bl- IF. 






2S 14 




J - West Point . . . 


B2 40 


IT 14 30 


vSt.Jago,N. Poiot .'|5 10 80 
§-— ESBt Point . . .15 SO 


ti 49 30 




■^-BniBQHead . . 


32 S7 IH 


16 51 42 


23 SO 




aDaserlaa, 

1 - North L, N end . 

3 - South I., S. end . 
SSalTBgw, Great . . 






■-- Porto Praya . .I|4 5S .40 


23 34 




S2 3A 30 


18 3S 


-S.W. Point. . .;u SS 30 


33 47 




32 28 30 


10 11 18 


Togo, N. Point . -15 1 15 


24 36 




SO T 54 


IS 54 40 


— LuE Town . . .\\\ ii 


21 34 




— Great Piton . , 


SO 3 30 


10 2 SO 


— Peak '|4 SO 


M 23 40 










Brara, Road . . . 14 48 


31 47 SO 




.Pilrai.N. Joint . . 


2B 52 30 


IT 66 SO 


1 






,-SiaCni«. . . 


28 43 


IT 4S 


Warlej-aShofJ.abt. ,' 5 4 


^1 25 




.-Tuacorts . . 


m as D 


IT DT 


French ShonI ...1460 


iU 35 




■F«rro,Valverda . 


27 4T 80 


IT 50 


Penedo de St.Pedro 








- We« Point . , 


27 44 


IB 9 


or St. Paul's Hooka 


55 


2<> 15 




Goniara.Port . . 


!S S 40 


IT 7 


t^emaiidci Po, 




Eiat 




:T(9ierifft, 






— Cans Bullen . . 

- Point Williwu . 


3 47 16 


8 SS3« 




~ St.. Cruz, Mole 


28 28 


IG 15 


3 45 30 


8 46 


1 


.■rw.2o-o'w. 






— Cape Horatio . 


3 46 


B 64 24 




-S-SoulhPoint. . 


lis 1 V 


16 48 


- Cape Vidal . . 








i-P™lc. . . . 


;» lU 35 


16 SO 


-CapoBarroR . 


3 11 31 


8 40 




^ - Orota*» . , . 


KB 25 


IS 34 


Var.34oO'H'. 








|-"l^a, or N.E. Pt 


W 13 


IS 2] D 


- Cape Eden . . 

- C-pe Badgley . 


3 15 30 
3 to 42 


9 25 5 

8 31 10 




B _ West Point , . 
^:-Sonth Point : 


28 1 20 


15 SO 


- Charloa' Folly . 


S 26 4& 






27 45 


15 37 30 


— Goatlaland, center 




8 S3 4U 










PrijiBfl'a Iriand. 








'^Loboa lalimd . 


28 45 


IS 49 


- Fort St. Aotonio 


1 S8 


7 27 23 




.-S.W. Point. . 


aa 4 


14 SB 50 


- ThB Brothers . 


1 S3 


7 10 4S 




l^anEarota 






St.Tboniu'ila]aDd, 








- South Point . 


28 51 


13 40 


-ManofWarBcr 


37 


6 44 43 




-PortdoNaoi' . 


28 58 SO 


IS SS 








- N. e. Point . 


20 15 


13 20 






^Ilegrania lilaod . 


t9 25 SO 


13 31 






fet. Antoaio. N. Pt. 


IT 13 








.- Eaat Point . . 


IT S 30 


,25 3 40 






-WBaiFoinl. . 


17 4 


25 25 45 




! 


^'r-TanfalBaj. . 




25 22 SO 






-g.Var. IS-IK 










J - Soull, Point , 


16 55 


isaa 






■Spt. Vincent, . 










■^— Porto Grande ' . 
tBt. Lucea, N.Point 


IQS4 


25 4 






la 49 


34 50 30 






^- Eait Point . . 




24 45 




J 


R.BrMiPi, craiDar . . . 


10 40 n 


34 44 




1 St. Nicbolaa, N.Pt. 


to as- 


34 SS •« 




.. « 


ir, 49 1) 


21 212(1 






1 
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TABLE XIX. 



THE TIMES OF HIGH WATER, 

On the Full and Change of the Moon, at the principal Ports, and along 
the Coasts, particularly of Great Britain and Ireland, with the 
vertical Rise of the Tide in Feet at the Spring Tides. 



Placoi. 



Situfttion. 



Times. 



A. 

Abbeyille • • 
Abb's (St), Head 
Aberdeen Bar 
Aberdovy . . 
Aberistwith • 
Achill Head • 
A^^es (St,) . 
Air Point • « 

Alban'a(St.)Head 
Alban'sfSt.) . 
Aldbro' Knaps. 
AldemejT Island 
Alne Birer. • 
Altona . • . 
Ambleteuse 
Ameland Island 
Amlwick Port • 
Amsterdam, Bar . 
Andrew 's(St.) Bay 
Angers . • . 
An^ra Bay . • 
Anholt Island . 
Antwerp • . 
Arcasson 
(Basin de) , . 
Archangel, Bar 
Ardglass Pier . 
Arklow . • , 
Arran Island • 
Arundel Bar . 
Auray . , . 
ATranches . . 



France 
Scotland 
Scotland 
Wales- 
Wales . 
Ireland 
Scilly Islands 
Isle of Man 
France 
England • 
Jersey . . 
England • 
Eng. Channel 
England . 
Oermany . 
France • 
North Sea 
Anglesea . 
Holland • 
Scotland . 
France , 
Terceira . 
Cattegat . 
Netherlands 



! 



France 
Russia 
Ireland 
Ireland 
Scotland 
England 
France 
. France 



B. 



b. 
10 

2 

1 

7 
7 
6 
4 
10 

s 

7 

12 

10 

6 

2 

6 

11 

10 

10 

s 

2 
12 
U 
12 

4 



3 

6 

10 



11 

11 

6 

6 



Balbriggen . . 
Ballingskellings.B 
Bally Castle . 
Bally Shannon 
Balta . • . I 
Baltimore • . 
Bamff • . • 
l^antry Bay 
Bardsey Island 
fiarfleur (Cape) 
Barmoutn . . 
Barnstable Bar 
Bas (Isle de) . 
Baudsey Cliff . 
-JBayonna , • 
//Bajronne , , 
'f/Beachjr Hd.,omng\ 
[HencbyHd,, on th\i 



Rise 



m 

SO 

SO 

46 

SO 

SO 


10 
SO 


SO 

so 

45 
45 
45 




30 
30 


15 


45 


26 

45 

30 
15 
15 
15 

45 




Feet 



14 
IS 
18 

17 



Ireland • .10 

Ireland . . 3 

Ireland • . 5 

Ireland . . 6 

Shetland . . 3 

Ireland . . 8 

Scotland . .11 

Ireland • . S 

Wales. • . 8 

France • • 7 

Wales. . . 7 

England • . 5 
Eng. Channel S 

England . .10 
Spain ... 4 

France • . 3 

'£n|;:]and . .11 

England . 10 



8 
17 



10 

24 
18 
15 

8 

14 

16 

19 


16 



Places. 



40 
15 
45 
45 

45 
SO 
45 
16 
SO 
65 
SO 
45 
30 
45 
30 



11 



6 
12 

II 



13 
26 
27 



Situation. 



Beaumaris . • 
Bee's (St.) Head . 
Belfast • • • . 
Belle Isle . • • 
Bembridge Point . 
Bergen • • • • 
Bermuda Isle, 
— St.OeorgeTown 
Berwick . • • 
Bigbury Bay • 
Bilboa • • . 
Biscay . . . 
Blakeney Harb* 
Blaskets . . 
Blue Nose • » 
Bljthe . . • 
Bolt Head . . 
Borkum Island 
Boston • • • 
Boulogne , • 
Bourdeaux . • 
Brassa Sound • 
Bray Head . . 
Bree'Bank . . 
Brehat Island . 
Bremen • • • 
Brest Harb> . ^ 
Brewershaven • 
Bride's (St.) Bay 
Bridgewater . 
Bridlington 
Bridport . . 
Brief. . . . 
Brighton . . 
Bristol . . . 
Broad Hayen . 
Kuchanness 
Burlings . . 
Burnt Island • 
Burry Harbour 
Buttpn Ness . 

C. 



Wales. 
England 
Ireland 
BayefBisoay 



Times. 



h. m. 

10 15 

11 
10 5 

S 



2 



21 
20 



Cadiz, obs. . , 
Caen . • . . , 
Uaemarron, Bar , 
Cairston . . 
Calais • . . 
Caldy Island . 
iCalfofMan. . 
Camperdown . 
Canoala Bay • 
Canna Sound . 
iCantiie.^MuUof 



Spain ... 2 

France. . . 9 

Wales. . . 

Orkneys' . . 9 

France . . 11 

Wales. . . 6 

Isle of Maa . 10 

Holland . . 4 

France . . 6 

Ireland . . S 

)lScotlaiui . . 9 



Rise 



Feet 
24 



Isle of Wight 11 40 

Norway . . 1 SO 

Atlant. Ocean 7 49 

England . . 2 18 

England . . Is 60 

Spain ... 3 15 

Spain ... 4 SO 

England . . 60 

Ireland . . 3 45 

White Sea . 6 SO 

England . . 2 45 

England . . 6 85 

Holland . .11 SO 

England • . 7 15 

France . .10 50 

France . . 3 

Shetland . . 10 

Ireland . . 3 30 

North Sea . 3 30 

France . . 7 80 

Germany • . 6 

France . . 3 48 

Holland . .2 30 

Wales. . . 6 

England . . 6 45 

England . . 4 

England . . 

Holland . . 3 

England . . 10 

England . . 7 

Ireland . . 6 

Scotland . .13 

Portugal • . S 

Scotland . . 9 

Wales ... 

Scotland . . 3 



80 


6 

16 




80 





SO 




6 
16 
18 
20 

17 

8| 

12 

20 
16 

19 



36 

19 
16 

22 
15 

14 
16 
40 

18 

14 J 



30 
0| 32^ 

12 
19 



34 



01 
30 


SO 
SO 


15 

0* 5 
tiS 



! 



h. hT 
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TIMES OF HIGH WATER, 






rincea. 


Situation. 


Timea. 


Riat 


Places. 


Situatio 


a. limaa, 


Biae 








h. 




KS 






b. m 


T^Tt 




Cardiff . . . 


Wales. . 









DuncansbT Head 
Dundalkfiar . . 


ScotUnd 


.10 


<l 




Cardigan Bar . 


Walea. . 




u 


20 


Ireland 


.10 io 


17 




CiuliDgford Bui 


Ireland . 






IT 


DuniiedjHead . 


IreUnd 


. i 






Carlisle . . 


England . 




u 




Dundee. . . . 


Scotland 


, 2 15 






CanoBrthBii Bar 


Walea. . 




10 


24 


DundmmHarb. . 


Ireland 


.10 31 


17 




Can- Rocli» . 


Scotland . 




zv 




DungarFoo. . . 


Ireland 








C^ckfergu. . 


Ireland .' 




30 






England 




24 




CaJiaU. . . 


Eng. Channel 




4S 


18i 


Dunkirk . . . 


France 


!ll 40 


19 




CaBtlehaven . 









12 


Duanoso . . 


lBle(,fWb 


gbl B 56 






CatherineXStOP 


ialeof Wigh 




SO 




Dursoy Island. , 


Ireland 


. I 30 






Catnesa, . . 


White Sea 




15 














CatwBter , . 


Kogland . 




30 


18 


E- 










ICbannteR eiiti 


FrSicb . 







30 












Chatbam . . 


England . 




E4 




Eddystoua . . 


Eng. Cha 


nel 5 15 


IR 




Chepelow . . 


England . 




3U 


70 


Elbe R., red bnoy 


North Se 


.12 


13 






franca . 




ss 


20 


ElieHarboor . 


Frith of F 


rth 3 11 






.CheBtarUar , 


England . 




30 


2S 


Embden . . . 


Germany 


■ ,1a 






IChicteaWr Hiitb, 


England . 




30 


18 


EngliabBoad. . 


C. Verde 


B. 7 30 






Chmchill, (Capo 


Dflria'i StrW 




20 




Enkhuyaen. . 


Holland 


, 12 






:Ckar(C™) ■ 
CloBhar Head . 


Ireland . 







IS 


Etaplea . . . 


France 


.10 as 






Ireland . 






10 


timouth Bar . 


England 


■ . 6 25 






Con quel Ruttd 


Franca . 




c 


21 


Eyder River, ent. 


Germany 
Scotland 


,12 


11 




Conway. . . 


Wales. . 








Eyemouth Hurb. 


. 2 15 






CooUy Point . 


Ireland . 


















Copela.,<l Island 


Ireland . 




30 




F. 










Coquet Island. 


England . 




a 


15 












Cork. (Covfl) . 


Irelsud . 




30 


IB 


Fair Head , . 


Irolanil 


. 9 






Cornwall, (Cape) 


England . 




iO 


i2 


Fair Isle . . 


Orkney Is 


.10 






Comnna . . 


3p£a. . 









Falmouth . . 


England 


. 5 3( 


It. 




Coatance . . 


France . 









Fayal Boad . 


Atorea 




*i 




Cnwes . . . 


Isle of Wigh 




45 




Fecamp , . . 


Franca 




19 




Croioartia . . 


Scotliind . 




45 




Fernando Noronha 


S. Atlanli 











England . 









Fern, leles . 


Can»riaa 


'. 3 






Croobbavcn . 


Itel-nd . 




30 




Ferro! . , . 


Spain . 


. 3 45 


15 




CroasUUnd . 


White Sea 




15 






Irel^md 


. 3 3< 






Cuckold's Point 


RiverThaaei 




S2 


la 


FIfenesB . . 


Scotland 


. 4 30 






CnihBTea . . 


Qennany . 




' 




Filey . . ,■ , 
FinisterTB, (Capo) 


England 
Spain . 


. 4 30 
. 3 






D. 










Finmark . . 
Fisgard Bay . . 


Lapland 
WaloP . 


. 2 li 
, 6 30 






Dalkey Sonnd . 


[reknd 


9 


SB 




FlamboroagbHead 


England 
UrTaKil C 


. 4 30 






Dartir.outh Harb. 


England 


6 




14 


Flatbohn . . 


an. C as 


36 




DayidySt.) Head 


Walea . 




6 






Flats, (Kentish) 


England 


.11 






Da adman's Point 


England 










Flemish Banks 


North Sea 


, 3 






Daa!, Caaild . 


England 








10 


Flushing . . . 
Fly,OTVlieGatffay 


Netherlan 


s . 1 20 


15 




Dae. River . 


Scotland 








80 


Holland 


. 6 4a 






Dalgada Point 


Azores. 








7 


Fly. or Vlie Road 


Holland 


. T SO 






Denbigh . . 


Walea. 










PoUcatone . . . 


Engl«d 


.10 45 


20 




Dieppe . . . 


France 








10 


Foreland (North) 




.11 45 


17 




Dingle B-j . 


Ireland 






30 




Foreland (Soiitli) 


England 


.11 2U 


15 




Donegal Bar . 


Ireland 






S 


[2 


Formby Point . . 


England 


.10 25 






Don. . . . 


Holland 










Fort George . 


Scotland 


.12 






Dovaroanais Road 








u 


24 


Poul Island . . 


Shetland 


. 30 






Dover Tier . 


Engknd 




II 


16 


20 




England 


, a 






Douglas . . 


lale of Ma 




10 


30 


21 


Fowey .... 
Foyn's laland . . 


reland 


, 5 SO 






Downs . . , 


England 






IS 


18 


. 5 II 






Drogheda Bar 


Irefand 








12 


Frehel. (Capo) . 


France 


. 6 






Drontheim . . 


Norway 










Fnnchal. . . . 


MadeiTi 


.12 15 







Dublin Bar . 


Ireland 






30 














Dudgeon lights 


North Sea 






30 




G. 










Dunbagoa Head 


Ireland 





















Dunbar. . . 


Scotland , 


A 







fialliriB.tCQBttofl?,^™ . 


\* ' 


^ 
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TABLE XIX. 










TIMES OF HIGH WATER. 








VWtH. 


Situation. |Tim«. 


Ri« 


PUcM. 


Situation. 


rimes. 


RiH 






h. 


n,. 


JW 










PmI 




Gdloper . . . 


R. ThUDoi .1 D 


4i 




Ireland, (W.Coaet 


4lUnticOcen 











Uallo*ii}-.[IUullofj 


Scotland . 




IS 




Ireland. (S.Coast) 


AtlaDlicUcea 




Gl 






Gslmij b«y . . 


Iraland . 




Bb 




laic de Hh . 


Franca . 




17 


37 




G»n»nelUvereiil 


frmatt . 




4:^ 


10 


Isle da Dion . 


France . 











Georgo-s Bay . . 


Femando Po 







7 


laleofMan^S-Bide 


St.nBorgeCb 




SO 






Geo^te, <SL). . 


Bermada . 







S 


l.e-.CSt.). . 


England^ . 




30 


32 




Gibtdlur . . , 


Spain . . 





















GU.P.W . . . 


Scotland . 




40 




J. 












GowllFinXbnckof) 


Down. . 




30 
















Got* 




it 


IS 




lago, (St.) Isle 












Goras Gatwmr 


Nofth Sea 




46 




-PortPraja. 


C. Verde I.. 






4 




Oow»a'g,(St)Heiid 


WalM. . 




10 


30 


iBraay St. Audio 
John's (St.) . 


Eng. Cbumel 


6 




)fl 




OrsBTiU. . . . 


Fnoct . 




4S 




Ireland . . 






10 




Oraralinea. . . 


France . 




4S 


18 


.iutlaad (Coast) 


Denmark . . 


IK 











River ThamB 




80 


IS 
















RiverThame 




Kb 




K. 










1 


GriH».« . . . 


FiBDoe . 




< 
















GrojrsB. . . , 


Bp«n . , 








Kenmare Hirer 


Irel«id . . 


S 


30 


li 






Eng. Cha-ne 




1( 


30 


Kentish Koock 


RiverThamai 


11 


30 


16. 




GuniBBt . . . 


RiverTbame 


11 







Kilduin Island 


a;" ; ; 







IB 














Killibega . . 


6 








H 










Killonghpief. 
King-s ChMHel 


Ireland . 
RiverThamea 


10 

la 


4G 



17 
16 




Hs^era . . , 


HolUnd . 


g 






King's Hold . 


Bristol Chan 


G 




46 




HiiB«,U.(CBpe) 


Franoe . 


7 




21 


Kingatown Harb. 


Ireland . 


ID 


i; 


13 






Oarmany . 


6 






Kinnaird'. Head 


Scotland . 


13 








Hnnunerfpst . . 


Norway . 




ID 





KinaalB. . . 


Ireland . 


4 


S( 


IS 




Hammoiui'. Knoll 


North Sea 




40 


01 


Kirliudbright . 


Scotland . 


II 


IS 




j 


lUmon.- . . . 


England . 


5 


30 


IB 


Kisl. Bank, LLgh 


Sl.GeorgeCh 


10 






1 


Hangcliff . . . 


ShBtbinds. 


9 


su 


7 


Kjkdnyn . . 


Holland . 




3( 


12, 




fUrlam . . 























Hartlind Point . 


England . 









L. 












Hartlepool , . . 


Kngland . 




4S 
















Hanvici. . . . 


England . 




30 


14 


LagoiB.y. . 


Portneal . . 


3 





It 






England . 







H 


LombaneiB , , 


Shetluida. . 


9 


30 


S 




Ha»t»g, . . . 


ICngland . 








Lancaator , . 


England . . 




15 






Hnne . . . . 


FrancB , 


10 


30 83 


Land's End . 


England . . 
Ireland . . 


4 


30 






H.lBgoland . . 


North Sea 









Loe Stone . . 


10 


30 


!ji 




HeUoa. (St.) , 










Laitli Pier . . 


Scotland , . 


a 


20 




-JunaaTown . 


AUant. Ocean 




SO 




Leman ft Ow«r 


North Sea . 









Helods, (St.) . . 


Engl™d . 


II 




16 




Shetland . . 




4S 


10 




Hel-oelaIuy« . . 


HolUnd , 


2 






Leirislalande! 


Scotland , . 







II 




Hollands Hoot . 


Holland . 








Lewi.. (Butt oO 


Scotland , . 




4S 






Holms . . . . 


Bristol Chan 






36 


LiniBrick . . 


Ireland . . 







16 




Koljheud Bay . 


Walea. . 


10 




IS 


Lisbon . . . 


Portugal . , 


4 


D 






Holy I.. Harb. . 


England . 


2 




IS 


LitllB Hampton, 












HoaHeuc . . . 


France . 


9 




13 


(enlr.lo) . 


England . . 




30 


li 




HoDtn . . . . 


North Sea 


■a 






Liverpool Dock 


England . . 






a7 




Hoielfly Bay : . 


England . 


u 




11 


Liianl Point . 


England . . 




9B 


le 




Howe. (Port). . 


Nova Scotia 




30 




- Off Shore . 












Howth, Harbour. 


Ireland . 


11 


a 


IB 


LochSwiUy , 


Ireland . . 


7 








Hui! . . . . 


EnglMd . 






'i2 


Loire River, ontr 


France . . 


3 


4fi 


10 




HumbprR., Bnt. 


England . 


s 


30 


IS 


London Brid^ 


England . . 


9 


T 


ift 




Hung Road . 


England . 


6 




46 


Long Sand Head 


IrBlan. . . 









Hue«C.»ti8 . . 


EngUud . 


10 






Riverlname. 


11 


80 


i& 














Longahip. . . 


England . . 






90 




I. 










Loop Head. . 


Ireland . . 




SO 






tIEneomha . . 


England . 


s 


so 




LSiS'!'. 


trance . . 
hr,mce . . 


I 


80 



20' 
ID 


h 












Lo»aBtolf,inBl,ore 


England . . 






74 


1 h Fort George J 


Scotland . 


la 


O'l 14 


- Hoida . . 






I] 


/ - 


JlJ-J»Dd . 


n 


Ol P,iini\v \bWi\ . \'RiiMn\ tVm 


^ 


Vi 







TABLE XIS. 


Idl 




TIMES 


OF HIGH WATER. 






FhcM. 


Situation. 


""■• 


Riae 


Plaew. 


SitnutiDn. 


Timek. 


Ris 








h. 




F^ 






h. m. 


id 




Lme Eegift . 


Eogland . . 


e 




13 


Palma . . . . 


Cantrioa . , 


3 






L>mington. . 


EngUDd . . 


It 






Paloa . . . . 


Sp«n . . . 


13 40 






LfDH Deepa . 


England . . 


^ 


" 


33 


i-arkgate , . . 
Passage du Four . 


Wales. . . 

Franco . , 


10 SO 


19 




M. 










Paul de Leon, (St.' 
Penmatka . . . 


Fnu.ce . , 

Franco . , 


3 30 






Modein . . 


AUant. OoMiD 


18 


4 


7 


Pantland Frith . 


Scotland . . 


10 30 


9 




MbM Hirer, oaQ 


Holland . . 


» 






Peniance . . . 


England . . 




19 




MmlBg* . . . 


Spain . . . 


13 





3 


Pater Head . . 


Scotland . . 


4S 






MUbaT . . . 


Ireland . . 


4 







Paveral Point. . 


England . . 


9 






Malo,(St.> . 


France . . 


6 


■o 


4S 


Plymouth Dk. Yd. 


England . . 


S 33 


18 




Mueaa,(8t.)IaleH 


France . . 


» 


U 


iti 




Orkncya . . 


3 






MargttW Pier 


England . . 


11 


16 


IG 


Pool 


England . . 





7 




MartiB Vbb Rock 


Atlantic Ocea. 


S 


4i 




Porsal . . . . 


France . . 


5 


SO 




Marv-sCSt.) . 
Mstldeu, (St.) 


Scilly iBlandg 


4 


40 


18 


Port Glaagow . . 


Scotland . . 


11 45 






Prance . . 


3 


1) 


21 


Portland Bill . . 


England . . 


7 15 


e 




Mifford Haven 


Scotland . . 


1 


30 




Portland Race. . 


England . . 


9 15 


7 




KnglBUd . . 


& 


45 




Portland Road 


England . . 


6 IS 


7 




Minehead . . 


Kugland . . 


6 







Port Louis. . . 


Fnuico , 


4 30 


IS 




HiieaHsad . 


Ireland . 









Port Porto . . . 


France . . 


3 






WootiDSe . . 


Scotland . 




-IS 


■ 3 


Port Praya . . 


C. Verde Is. 


» 






Morlsil. . . 


Prance . 




la 




Porto Santo . . 


Madeira Isles 


11 30 


9 




Mount's Bay . 


England . 




4« 


20 


■ Port Rush . . . 


Ireland . 








MDiiiitat,MicL8e 


Prance . 




30 




Port Seaton . . 


Scotland . 


2 






Wuil of Cantire 


Scotland . 


10 


30 






England , 


11 40 


IG 




Mull of Gallowsy 


Scotland . 


11 


IS 




Portngal, 
-(CnastoO . . 


Eoropa . 


S 4S 






N. 










Pranle Point . . 
Preston Pana . 


England . 
Scotland . 


6 55 
2 






Nantea . . . 


FnncB . 









Puerto doNaoa 




11 45 






Nantes, RiT-.eBti 


France . 


■ 







Purilaet. . . . 


RiTerThomea 


1 40 






Naie . . . 


lalT^rWight 


11 


16 














Needles . . 


9 


is 


9 


R. 










Newburgh . . 


Scotland . 


IS 


SO 


13 












Neweaade . . 


England . 


4 







Rachlin Island . 


Ireland . . 


9 






Newha.eo. . 


W^eT" ■ 







20 


RaineHead . . 


England . 


5 45 






Nenrport . . 




6 


45 


21 


Raskins . . . 


KoIIiod . 


1 30 






Newry . . . 


Ireland' ! 


12 







Ramsey. . . . 


lale of Man . 


10 30 






NicholM, (St.) 










iRamsgate Hsrb. . 


England . 


11 46 


21 




— FteeliWBlarBaj 


C. Verde la. 


7 





G 


iRbo Island. . . 


Prance. . 


3 






Nieuport . . 


Prance . 






17 


Robin Hood's Bay 


England . . 


3 45 






KQre Light . 
jSortli Berwick 


RiTerllianiDB 
Scotland . 


I 


30 


14 


Roccas . . . . 


3. Atlantic 


4 15 


6 




Elochefort . . . 


France . . 




l,North(C.pfl). 




3 


44 




Rochelle . . . 


France . . 


3 45 






XosaHead. . 


Scotland . 


S 


15 




RonaldshaCNortll) 


England . -. 
Orkney Is. 


1 
9 45 






O. 












Orkney Is. 
Holland . . 


"lO 30 
3 






(Jlcron liUnd . 


Frun . 


I 


4S 


19 




FranCB . . 


1 15 






OloDne SfaoalB . 




1 


SO 




Ryde . . .■ . 


England . . 


U 80 






Oaegn . , , 
Oporto . . . 


White Sea 
Portugal . 


7 


so 

IS 


e 


Rja Harbour. . 


England . , 


10 40 


24 




OrfordnPH. . 


England . 


10 


40 


11 


S. 










Orkney Islanda 


North Sea 


10 


SO 


8 












OrmeB Head . 


Wale.. , 


10 


SO 




Sable 1., (S Side) 


.V.Atlantic . 


B 30 






Ortegal, (Cape) 


Spain . . 









-(KorlliSidBj 




10 30 






Qstond . . . 


France . 





10 


IG 


Salcombe . . . 


England . . 


5 55 


2tf 




Owera . , . 


BritiBh Chan 


" 





15 


Salteea . . . . 

Salt Island. 

- Mordeira Bay 


i„Ld . . 


5 40 


12 




P. 










C. Verde Is. 


7 45 


S, 














Sandwich . . . 




1! fl 






Pnrlslow . . 


England . . 


4 


24 


San Lucar , . 


'g"" ■ '• ' 


V tek. ' 


^ 
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TABLE XIX. 
TIMES OF HIGH WATER. 






PlaoM. 


Situation. 


I'imea. 


- 


PlMM. 


SitoatioD. 


rimea. 


Kiae 




Scarborough . 


England . 


h.~i^ 
4 Sj 


IS 


rorb«j . . . 
ToiT IdaBd . 
IfalleeBaj . 


England . . 


h. m 
D 


Jwi 




SCBW . . . 


Denmark . 


I'J 




U 






Scilly l>lu,<It . 


Uritiah Chan 


4 10 




Ireland . 


3 45 






Seafard . . . 


England . 


10 16 




rregnier . . 


France . . 


S 30 


33 




SsBtDD Sluice . . 


Fjijland . 


9 a 




lud»ar..(M,)Rd 


Walea. . 


8 






Seine River, entr 


Frwwe . 


11) so 




I'uakarRock . 


Ireland . 


6 3D 






Seleea Bill . . 


England . 


9 3(i 






England . 


2 50 


13 




Se1>e> Hubour . 


England . 


11 IS 














SetubJ . . . 


Spain . . 


4 SO 




U. 










SbumonR., entt 


Ireland . 


3 43 




UiaaudVillaineR 


France . 


3 






SheerDeHDV.Vd. 


England . 


1) 30 




Uihant I., within 


Franc. , 


3 45 






SheII>ad(.S.e>id 


North Sea 


10 SO 




Uahantl.. outaide 










SUbWi. . . . 


England . 






in the Offing 










Sbipwssh . . 


RirerThame 
















Shofehsm . . 


England . 






V. 










Skerries , . 


Wales, . 


9 46 




Valentia IJubour 


Ireland . 


3 3U 






Skeirie. . . 


Ireland . 


4 45 




Vallerj, (St.) 










SkyliJsnd. . . 


Scotland . 






en Caui . . 


Franc. . , 


10 15 


19 




Slip, B.7 . . 


Irelxnd . 


6 45 




Vallery, (St.) aur 










siyn 


Ireland . 






Sonine . . 


France , . 


10 30 


I'J 




StDBlIa . . . 


Wales. . 


S 50 






France . 


3 45 






Smerwirk Bbj 


Ireland . 


3 30 




Verde, (Cape) 


Africa . . 


7 45 






Smith! Knoll . . 


North Sea 


19 




Vincent BL( Cope) 


Spain . . 


2 15 






Solebaj . . . 


England , 


10 30 


7 


Vlie Paaaage . 


Holland . 


9 






Sommo R. ontr. 


France . 


10 30 














Saulhunpton . 


England . 


II 40 


IB 












Souih Light . 


Ireland . 


10 U 


13 


Wallet . . . 


Itir. Thamea 


II 15 






Soulhwold . . 


EngUnd . 


ID 


8 


WardhnjB . . 


Lapland . 


4 






Santhod Pus . 


floUand . 


ii IS 


18 


Warrena Point 


Ireland . 


11 SO 






8p»in. (^o^^}^ 








Wetchet . . , 


Urialol Chan 








Comt of) . . 


Ba/ofBiMDj 


3 


16 


Watatftrd H. enl 


Ireland . 








Spithead . . . 


England . 


to 




Weilinga . , . 


France . 


1 31 






Spurn Point . . 


England . 


6 10 


S3 


Welle . . , . 


Norfolk . 








SUdtland . . . 


Noma, . 


la 




Weaer R., entt. , 


Oenantir . 
Shetland Ial<!i 








supi™ . . . 


Scotland . 


a 30 


IS 


Weatra . . . . 








Start Point . 


England . 


5 SE 


as 


Weiford Harbour 


Ireland . 


7 30 






SUTigO. . . 


Scotland . 


9 IS 




Weymouth. . . 


England . 


30 


7 




Stockton . . 


England . 


4 so 




Whiibr. . . . 

Whiletayen , . 


England , 


3 45 


13 




SloaehlTen . 


ScotUtid . 


1 




England . . 
Scotland . . 


11 15 






Stnmeford Bar . 


Ireland . 


10 30 




Wick . . . . 


9 15 






-Town . . . 


Ireland . 


11 46 


is 


Wicklow . . . 


Ireland . 








Stronine... Harb. 


Orknere . 


10 30 




Winehelie. . . 


England . . 


la it 






Studwall'a Road . 


Walea , . 
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